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What’s New in the Guidelines

Updates to the Guidelines for the Prevention and Treatment of Opportunistic Infections

in HIV-Infected Adults and Adolescents

The Guidelines for the Prevention and Treatment of Opportunistic Infections in HIV Infected Adults and
Adolescents document was published in an electronic format that could be easily updated as relevant changes
in prevention and treatment recommendations occur.

The editors and subject matter experts are committed to timely changes in this document because so many
health care providers, patients, and policy experts rely on this source for vital clinical information.

All changes are developed by the subject matter groups listed in the document (changes in group
composition are also promptly posted). These changes are reviewed by the editors and by relevant outside
reviewers before the document is altered.

Major revisions within the last 6 months are as follows:

April 16, 2015:

1. Hepatitis B Virus: There is new information on techniques to evaluate the stage of liver fibrosis. New
data on HBV immunization regimens is included in recommendations regarding thechoice of the optimal
immunization regimen.
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Introduction (Last updated June 17, 2013; last reviewed May 7, 2013)

Prior to the widespread use of potent combination antiretroviral therapy (ART), opportunistic infections
(OIs), which have been defined as infections that are more frequent or more severe because of
immunosuppression in HIV-infected persons,'? were the principal cause of morbidity and mortality in this
population. In the early 1990s, the use of chemoprophylaxis, immunization, and better strategies for
managing acute OIs contributed to improved quality of life and improved survival.’ Subsequently, the
widespread use of potent ART has had the most profound influence on reducing Ol-related mortality in HIV-
infected persons.*1?

Despite the availability of ART, Ols continue to cause considerable morbidity and mortality in the United
States for three main reasons:

1. Approximately 20% of HIV-infected persons in the United States are unaware of their HIV infection,!!:'?

and many present with an OI as the initial indicator of their disease;'

2. Some individuals are aware of their HIV infection, but do not take ART due to psychosocial or economic
factors; and

3. Some patients are enrolled in HIV care and prescribed ART, but do not attain an adequate virologic and
immunologic response due to inconsistent retention in care, poor adherence, unfavorable
pharmacokinetics, or unexplained biologic factors.®!4!15

Recent analyses suggest that while 77% of HIV-infected persons who are retained in care and prescribed
ART are virologically suppressed, only 20% to 28% of the total estimated HIV-infected population in the
United States are virologically suppressed,'"-'® with as few as 10% in some jurisdictions.!” Thus, while
hospitalizations and deaths have decreased dramatically due to ART, Ols continue to cause substantial
morbidity and mortality in HIV-infected persons.'®® Clinicians must be knowledgeable about optimal
strategies for diagnosis, prevention, and treatment of Ols to provide comprehensive, high quality care for
these patients.

It is important to recognize that the relationship between Ols and HIV infection is bi-directional. HIV causes
the immunosuppression that allows opportunistic pathogens to cause disease in HIV-infected persons. Ols, as
well as other co-infections that may be common in HIV-infected persons, such as sexually transmitted
infections (STIs), can adversely affect the natural history of HIV infection by causing reversible increases in
circulating viral load*-** that could accelerate HIV progression and increase transmission of HIV.*® Thus,
while chemoprophylaxis and vaccination directly prevent pathogen-specific morbidity and mortality, they
may also contribute to reduced rate of progression of HIV disease. For instance, randomized trials have
shown that chemoprophylaxis with trimethoprim-sulfamethoxazole can both decrease Ol-related morbidity
and improve survival. The survival benefit is likely to result, in part, from reduced progression of HIV
infection.?* In turn, the reduced progression of HIV infection would reduce the risk of subsequent Ols.

History of These Guidelines

In 1989, the Guidelines for Prophylaxis against Pneumocystis carinii Pneumonia for Persons Infected with
the Human Immunodeficiency Virus became the first HIV-related treatment guideline published by the U.S.
Public Health Service.*! This publication was followed by a guideline on prevention of Mycobacterium
avium complex disease in 1993.%? In 1995 these guidelines were expanded to include the prevention of all
HIV-related OIs and the Infectious Diseases Society of America (IDSA) joined as a co-sponsor.* These
prevention guidelines were revised in 1997, 1999, and 2002 and were published in Morbidity and Mortality
Weekly Report (MMWR),*** Clinical Infectious Diseases,*”* The Annals of Internal Medicine,’*>" American
Family Physician,®> and Pediatrics;>* accompanying editorials appeared in the Journal of the American
Medical Association (JAMA)*> and in Topics in HIV Medicine.>

Guidelines for the Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents A-1



In 2004 the Centers for Disease Control and Prevention (CDC), the National Institutes of Health (NIH), and
the HIV Medicine Association (HIVMA) of the IDSA published a new guideline including recommendations
for treating OIs among HIV-infected adults and adolescents.’” Companion guidelines were published for
HIV-infected children.®® Revised guidelines for both prevention and treatment of OlIs in HIV-infected adults
and adolescents® and HIV-exposed/infected children® were published in 2009.

Responses to these guidelines (e.g., numbers of requests for reprints, website contacts) demonstrate that these
documents are valuable references for HIV health care providers. The inclusion of ratings that indicate both
the strength of each recommendation and the quality of supporting evidence allows readers to assess the
relative importance of each recommendation. The present revision includes recommendations for prevention
and treatment of Ols in HIV-infected adults and adolescents; a revision of recommendations for HIV-exposed
and infected children can also be found in http://www.aidsinfo.nih.gov.

These guidelines are intended for clinicians, other health care providers, HIV-infected patients, and policy
makers in the United States; guidelines pertinent to other regions of the world, especially resource-limited
countries, may differ with respect to the spectrum of OlIs of interest and diagnostic and therapeutic capacities.

Guidelines Development Process

These guidelines were prepared by the Opportunistic Infections Working Group under the auspices of the
Office of AIDS Research Advisory Council (OARAC) of the NIH. Briefly, six co-editors selected and
appointed by their respective agencies (i.e., NIH, CDC, IDSA) convened working groups of clinicians and
scientists with subject matter expertise in specific Ols. The co-editors appointed a leader for each working
group, which reviewed the literature since the last publication of these guidelines, conferred over a period of
several months, and produced draft revised recommendations. Issues requiring specific attention were
reviewed and discussed by the co-editors and the leaders from each working group at the annual meeting of
the IDSA in Vancouver, Canada, in October 2010. After further revision, the guidelines were reviewed by
patient care advocates and by primary care providers with extensive experience in the management of HIV
infection. The final document reflects further revision by the co-editors, the Office of AIDS Research (OAR),
experts at CDC, and by the IDSA and affiliated HIV Medicine Association prior to final approval and
publication on the AIDSinfo website. The names and affiliations of all contributors as well as their financial
disclosures are provided in the Panel roster and Financial Disclosure section (Appendix C). The names of the
patient advocates and primary HIV care providers who reviewed the document are listed in Contributors
(Appendix D).
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Guidelines Development Process (page 1 of 2)

Topic Comment
Goal of the Provide guidance to HIV care practitioners on the optimal prevention and management of HIV-related
guidelines opportunistic infections (Ols) for adults and adolescents in the United States.

Panel members

The panel is composed of six co-editors who represent the National Institutes of Health (NIH), the Centers for
Disease Control and Prevention (CDC), and the HIV Medicine Association of the Infectious Disease Society of
America (HIVMA/IDSA), plus more than 100 members who have expertise in HIV clinical care, infectious
disease management, and research. Co-editors are appointed by their respective agencies or organizations.
Panel members are selected from government, academia, and the healthcare community by the co-editors
and assigned to a working group for one or more the guideline’s sections based on the member’s area of
subject mater expertise. Each working group is chaired by a single panel member selected by the co-chairs.
Members serve on the panel for a 4-year term, with an option to be reappointed for additional terms. The
panel co-editors also select members from the community of persons affected by HIV disease (i.e., adults
living with HIV infection, advocates for persons living with HIV infection) to review the entire guidelines
document. The lists of the current panel members and of the patient advocates and primary HIV care
providers who reviewed the document can be found in Appendices C and D, respectively.

Financial
disclosure and
management of
conflicts of interest

All members of the panel submit a written financial disclosure annually reporting any associations with
manufacturers of drugs, vaccines, medical devices, or diagnostics used to manage HIV-related Ols. A list of
these disclosures and their last update is available in Appendix C. The panel co-editors review each reported
association for potential conflict of interest and determine the appropriate action: disqualification from the
panel, disqualification/recusal from topic review and discussion; no disqualification needed. A conflict of
interest is defined as any direct financial interest related to a product addressed in the section of the guideline
to which a panel member contributes content. Financial interests include direct receipt by the panel member
of payments, gratuities, consultancies, honoraria, employment, grants, support for travel or accommaodation,
or gifts from an entity having a commercial interest in that product. Financial interest also includes direct
compensation for membership on an advisory board, data safety monitoring board, or speakers’ bureau.
Compensation and support that filters through a panel member’s university or institution (e.g., grants,
research funding) is not considered a conflict of interest.

Users of the
guidelines

HIV treatment providers

Developer

Panel on Guidelines for the Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and
Adolescents—a working group of the Office of AIDS Research Advisory Council (OARAGC).

Funding source

The Office of AIDS Research (OAR), NIH

Evidence
collection

The recommendations in the guidelines are generally based on studies published in peer-reviewed journals.
On some occasions, particularly when new information may affect patient safety, unpublished data presented
at major conferences or information prepared by the U.S. Food and Drug Administration or manufacturers
(e.g., warnings to the public) may be used as evidence to revise the guidelines. Panel members of each
working group are responsible for conducting a systematic comprehensive review of the literature, for
conducting updates of that review, and for bringing to their working group’s attention all relevant literature.

Method of
synthesizing data
and formulating
recommendations

Each section of the guidelines is assigned to a working group of panel members with expertise in the area of
interest. The members of the working group synthesize the available data. Recommendations are reviewed
and updated by each working group after an assessment of the quality and impact of the existing and any
new data. Aspects of evidence that are considered include but are not necessarily limited to the type of study
(e.q., case series, prospective cohort, randomized controlled trial), the quality and appropriateness of the
methods, and the number of subjects and effect sizes observed. Each revision of the guidelines is reviewed
by patient care advocates and by primary care providers with extensive experience in the management of HIV
infection to assess cultural sensitivity and operational utility. Finally, all material is reviewed by the co-editors,
OAR, subject matter experts at CDC and the HIVMA/IDSA prior to final approval and publication.

Recommendation
rating

Recommendations are rated using a revised version of the previous rating system (see How to Use the
Information in this Report and Rating System for Prevention and Treatment Recommendations, below) and
accompanied, as needed, by explanatory text that reviews the evidence and the working group’s assessment.
All proposals are discussed at teleconferences and by email and then assessed by the panel’s co-editors and
reviewed by OAR, CDC, and the HIVMA/IDSA before being endorsed as official recommendations.
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Guidelines Development Process (page 2 of 2)

Topic Comment

Other guidelines These guidelines focus on prevention and treatment of HIV-related Ols for adults and adolescents. A separate
guideline outlines similar recommendations for HIV-infected and exposed children. These guidelines are also
available on the AIDSinfo website (http://www.aidsinfo.nih.gov).

Update plan Each work group and the co-editors meet at least every 6 months by teleconference to review data that may
warrant modification of the guidelines. Updates may be prompted by approvals of new drugs, vaccines,
medical devices or diagnostics, by new information regarding indications or dosing, by new safety or efficacy
data, or by other information that may affect prevention and treatment of HIV-related Ols. Updates that may
significantly affect patient safety or treatment and that warrant rapid notification may be posted temporarily
on the AIDSinfo website (http://www.aidsinfo.nih.gov) until appropriate changes can be made in the
guidelines document.

Public comments After release of an update on the AIDSinfo website, the public is given a 2-week period to submit comments
to the panel. These comments are reviewed, and a determination is made by the appropriate work group and
the co-editors as to whether revisions are indicated. The public may also submit comments to the Panel at
any time at contactus@aidsinfo.nih.gov.

Major Changes in Guidelines Since Last Publication

Major changes in the document include:

1) New information on when to start ART in the setting of an acute OI, including tuberculosis;
2) When to start therapy for hepatitis B and hepatitis C disease, and what drugs to use;
3) Drug interactions between drugs used to manage Ols and HIV;

4) A change in the system for rating the strength of each recommendation, and the quality of evidence
supporting that recommendation (see Rating System for Prevention and Treatment Recommendations);
and

5) Inclusion of pathogen-specific tables of recommended prevention and treatment options at the end of
each OI section, in addition to summary tables at the end of the document.

How to Use the Information in this Report

Recommendations in this report address:

1) Preventing exposure to opportunistic pathogens;

2) Preventing disease;

3) Discontinuing primary prophylaxis after immune reconstitution;

4) Treating disease;

5) When to start ART in the setting of an acute Ol

6) Monitoring for adverse effects (including immune reconstitution inflammatory syndrome [IRIS]);
7) Managing treatment failure;

8) Preventing disease recurrence (“secondary prophylaxis” or chronic maintenance therapy);

9) Discontinuing secondary prophylaxis after immune reconstitution; and

10) Special considerations during pregnancy.

Recommendations are rated using a revised version of the previous rating system (see Rating System for
Prevention and Treatment Recommendations below) and accompanied, as needed, by explanatory text that

Guidelines for the Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents A-4



reviews the evidence and the working group’s assessment. In this system, the letters A, B, or C signify the
strength of the recommendation for or against a preventive or therapeutic measure, and Roman numerals I,
II, or IIT indicate the quality of evidence supporting the recommendation. In cases where there were no data
for the prevention or treatment of an Ol based on studies conducted in HIV-infected populations, but data
derived from HIV-uninfected persons existed that could plausibly guide management of HIV-infected
patients, the recommendation is rated as a II or III but is assigned A, B, or C depending on the strength of the
recommendation.

Rating System for Prevention and Treatment Recommendations

Strength of Recommendation Quality of Evidence for the Recommendation

A:  Strong recommendation for the statement I:  One or more randomized trials with clinical outcomes

lidated | t int
B: Moderate recommendation for the statement and/or validated laboratory endpoints

. . . Il One or more well-designed, non-randomized trials or
C:  Optional recommendation for the statement observational cohort studies with long-term clinical
outcomes

lll:  Expert opinion

This document also includes tables in each OI section pertinent to the prevention and treatment of Ols, as
well as eight summary tables at the end of the document (Tables 1-8), a figure that includes immunization
recommendations, and an appendix that summarizes recommendations pertinent to preventing exposure to
opportunistic pathogens, including preventing exposure to STIs (Appendix A).

Special Considerations Regarding Pregnancy

No large studies have been conducted concerning the epidemiology or manifestations of HIV-associated Ols
among pregnant women. No data demonstrate that the spectrum of Ols differs from that among non-pregnant
women with comparable CD4+ counts.

Physiologic changes during pregnancy can complicate the recognition of Ols and complicate treatment due
to changes in pharmacokinetic parameters, which may influence optimal dosing for drugs used for
prevention or treatment of OI. Factors to consider include the following:®!

* Increased cardiac output by 30% to 50% with concomitant increase in glomerular filtration rate and renal
clearance.

* Increased plasma volume by 45% to 50% while red cell mass increases only by 20% to 30%, leading to
dilutional anemia.

» Tidal volume and pulmonary blood flow increase, possibly leading to increased absorption of aerosolized
medications. The tidal volume increase of 30% to 40% should be considered if ventilator assistance is
required.

* Placental transfer of drugs, increased renal clearance, altered gastrointestinal absorption, and metabolism
by the fetus that might affect maternal drug levels.

* Limited pharmacokinetic data are available; use usual adult doses based on current weight, monitor
levels if available, and consider the need to increase doses if the patient is not responding as expected.

Non-invasive imaging, including imaging that may expose a patient to radiation, is an important component
of OI diagnosis. Fetal risk is not increased with cumulative radiation doses below 5 rads; the majority of
imaging studies result in radiation exposure to the fetus that is lower than the 5-rad recommended limit. In
humans, the primary risks associated with high-dose radiation exposure are growth restriction, microcephaly,
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and developmental disabilities. The most vulnerable period is 8 to 15 menstrual weeks of gestation, with
minimal risk before 8 weeks and after 25 weeks. The apparent threshold for development of mental
retardation is 20 to 40 rads, with risk of more serious mental retardation increasing linearly with increasing
exposure above this level. Among children, risk for carcinogenesis might be increased approximately 1 per
1000 or less per rad of in utero radiation exposure.®? Therefore, pregnancy should not preclude usual
diagnostic evaluation when an OI is suspected.®> Abdominal shielding should be used when feasible to
further limit radiation exposure to the fetus. Experience with use of magnetic resonance imaging (MRI) in
pregnancy is limited, but no adverse fetal effects have been noted.**

Other procedures necessary for diagnosis of suspected Ols should be performed in pregnancy as indicated for
non-pregnant patients. A pregnant woman who is >20 weeks of gestation should not lie flat on her back but
should have her right hip elevated with a wedge to displace the uterus off the great vessels and prevent
supine hypotension. Oxygenation should be monitored when pregnant patients are positioned such that
ventilation or perfusion might be compromised.

In the United States, pregnancy is an indication to start antiretroviral therapy if the HIV-infected woman is
not already on therapy. A decision to defer therapy based on a current or recent OI should be made on the
same basis as for non-pregnant individuals supplemented by consultation with the obstetrician regarding
factors unique to each individual pregnancy.

After first-trimester exposure to agents of uncertain teratogenic potential, including many of the anti-
infective agents described in this guideline, an ultrasound should be conducted every 4 to 6 weeks in the
third trimester to assess fetal growth and fluid volume, with antepartum testing if growth lag or decreased
fluid are noted.
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Pneumocystis Pneumonia (Last updated October 28, 2014; last reviewed
October 28, 2014)

Epidemiology

Pneumocystis pneumonia (PCP) is caused by Pneumocystis jirovecii, a ubiquitous organism that is classified
as a fungus but also shares biologic characteristics with protozoa. The taxonomy of the organism has been
changed; Pneumocystis carinii now refers only to the Preumocystis that infects rats, and P, jirovecii refers to
the distinct species that infects humans. The abbreviation PCP is still used to designate Prneumocystis
pneumonia. Initial infection with P. jirovecii usually occurs in early childhood; two-thirds of healthy children
have antibodies to P, jirovecii by ages 2 to 4 years.!

Rodent studies and case clusters in immunosuppressed patients suggest that Pneumocystis spreads by the
airborne route. Disease probably occurs by new acquisition of infection and by reactivation of latent
infection.?!! Before the widespread use of PCP prophylaxis and antiretroviral therapy (ART), PCP occurred
in 70% to 80% of patients with AIDS;'? the course of treated PCP was associated with a 20% to 40%
mortality rate in individuals with profound immunosuppression. Approximately 90% of PCP cases occurred
in patients with CD4 T-lymphocyte (CD4 cell) counts <200 cells/mm?. Other factors associated with a higher
risk of PCP included CD4 cell percentage <14%, previous episodes of PCP, oral thrush, recurrent bacterial
pneumonia, unintentional weight loss, and higher plasma HIV RNA levels.!>!*

The incidence of PCP has declined substantially with widespread use of PCP prophylaxis and ART; recent
incidence among patients with AIDS in Western Europe and the United States is <1 case per 100 person-
years.!> Most cases occur in patients who are unaware of their HIV infection or are not receiving ongoing
care for HIV,'¢ and in those with advanced immunosuppression (CD4 counts <100 cells/mm?).!”

Clinical Manifestations

In HIV-infected patients, the most common manifestations of PCP are subacute onset of progressive dyspnea,
fever, non-productive cough, and chest discomfort that worsens within days to weeks. The fulminant
pneumonia observed in patients who are not infected with HIV is less common. '3

In mild cases, pulmonary examination usually is normal at rest. With exertion, tachypnea, tachycardia, and
diffuse dry (cellophane) rales may be observed.!” Oral thrush is a common co infection. Fever is apparent in
most cases and may be the predominant symptom in some patients. Extrapulmonary disease is rare but can
occur in any organ and has been associated with use of aerosolized pentamidine prophylaxis.?

Hypoxemia, the most characteristic laboratory abnormality, can range from mild (room air arterial oxygen
[pO,] >70 mm Hg or alveolar-arterial O, difference, [A-a] DO, <35 mm Hg) to moderate ([A-a] DO, >35
and <45 mm Hg) to severe ([A-a] DO, >45 mm Hg). Oxygen desaturation with exercise is often abnormal
but is non-specific.?! Elevation of lactate dehydrogenase levels to >500 mg/dL is common but non-specific.??
Chest radiograph typically demonstrates diffuse, bilateral, symmetrical interstitial infiltrates emanating from
the hila in a butterfly pattern;'® however, a chest radiograph may be normal in patients with early disease.?
Atypical radiographic presentations also occur, such as nodules, blebs and cysts, asymmetric disease, upper
lobe localization, and pneumothorax. Spontaneous pneumothorax in a patient with HI'V infection should
raise the suspicion of PCP.2** Cavitation, intrathoracic adenopathy, and pleural effusion are uncommon in
the absence of other pulmonary pathogens or malignancy, and their presence may indicate an alternative
diagnosis. Approximately 13% to 18% of patients with documented PCP have another concurrent cause of
pulmonary dysfunction, such as tuberculosis (TB), Kaposi sarcoma (KS), or bacterial pneumonia.?**’

Thin-section computed tomography (CT) demonstrating patchy ground-glass attenuation?®?’ increases the
likelihood that a diagnostic study, such as bronchoscopy, will demonstrate PCP in patients with mild-to-
moderate symptoms and normal chest radiograph and, therefore, may be useful as an adjunct.
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Diagnosis

Because clinical presentation, blood tests, and chest radiographs are not pathognomonic for PCP, and
because the organism cannot be cultivated routinely, histopathologic or cytopathologic demonstration of
organisms in tissue, bronchoalveolar lavage (BAL) fluid, or induced sputum samples!®26273 is required for a
definitive diagnosis. Spontaneously expectorated sputum has low sensitivity and should not be submitted to
the laboratory to diagnose PCP. Giemsa, Diff-Quik, and Wright stains detect both the cystic and trophic
forms but do not stain the cyst wall; Gomori methenamine silver, Gram-Weigert, cresyl violet, and toluidine
blue stain the cyst wall. Some laboratories prefer direct immunofluorescent staining. Previous studies of
stained respiratory tract samples obtained by various methods indicate the following relative diagnostic
sensitivities: induced sputum <50% to >90% (the sensitivity depends on the pathogen load and specimen

quality, while the specificity depends on the experience of the microbiologist or pathologist), bronchoscopy
with BAL 90% to 99%, transbronchial biopsy 95% to 100%, and open lung biopsy 95% to 100%.

Polymerase chain reaction (PCR) is an emerging method for diagnosing PCP.*! The sensitivity of PCR for
bronchoalveolar lavage appears to be high; the ability of PCR to distinguish colonization from disease is less
clear.*'-* 1,3B-D-glucan (a component of fungal cell walls) may be elevated in patients with PCP, but the
assay’s sensitivity and specificity for establishing a PCP diagnosis are problematic,***¢ and other fungal
diseases can produce elevation.

Because certain processes produce similar clinical manifestations, a specific diagnosis of PCP should be
sought rather than relying on a presumptive diagnosis, especially in patients with moderate-to-severe disease.
Treatment can be initiated before making a definitive diagnosis because organisms persist in clinical
specimens for days or weeks after effective therapy is initiated.*

Preventing Exposure

Pneumocystis can be quantified in the air near patients with PCP,*” and multiple outbreaks, each caused by a
distinct strain of Pneumocystis, have been documented among kidney transplant patients.>!!3® Although
these strongly suggest that high-risk patients without PCP may benefit from isolation from other patients
with known PCP infection, data are insufficient to support isolation as standard practice (CIII).

Preventing Disease
Indication for Primary Prophylaxis

HIV-infected adults and adolescents, including pregnant women and those on ART, should receive
chemoprophylaxis against PCP if they have CD4 counts <200 cells/mm? (AI) or a history of oropharyngeal
candidiasis (AIT).'>!3* Persons who have a CD4 cell percentage of <14% or a history of an AIDS-defining
illness, but who do not otherwise qualify, should be considered for prophylaxis (BII).!>!*3 Initiation of
chemoprophylaxis at CD4 counts between 200 and 250 cells/mm? also should be considered when frequent
monitoring of CD4 counts, such as every 3 months, is impossible (BII).'* Patients receiving pyrimethamine-
sulfadiazine for treatment or suppression of toxoplasmosis do not require additional prophylaxis for PCP (AII).*

Trimethoprim-sulfamethoxazole (TMP-SMX) is the recommended prophylactic agent (AI).3*** One
double-strength tablet daily is the preferred regimen (AI), but one single-strength tablet daily* also is
effective and may be better tolerated than the double-strength tablet (AI). One double-strength tablet three
times weekly also is effective (BI).** TMP-SMX at a dose of one double-strength tablet daily confers cross
protection against toxoplasmosis* and many respiratory bacterial infections.*'*® Lower doses of TMP-SMX
likely also confer such protection. TMP-SMX chemoprophylaxis should be continued, if clinically feasible,
in patients who have non life threatening adverse reactions. In those who discontinue TMP-SMX because of
a mild adverse reaction, re-institution should be considered after the reaction has resolved (AII). Therapy
should be permanently discontinued (with no rechallenge) in patients with life threatening adverse reactions
including possible or definite Stevens-Johnson syndrome or toxic epidermal necrolysis (TEN) (AIII).
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Patients who have experienced adverse events, including fever and rash, may better tolerate re-introduction
of the drug if the dose is gradually increased (desensitization) according to published regimens (BI)*’* or if
TMP-SMX is given at a reduced dose or frequency (CIII). As many as 70% of patients can tolerate such re-
institution of therapy.*¢

For patients who cannot tolerate TMP-SMX, alternative prophylactic regimens include dapsone (BI),*! dapsone
plus pyrimethamine plus leucovorin (BI),*-3! acrosolized pentamidine administered with the Respirgard II
nebulizer (manufactured by Marquest; Englewood, Colorado) (BI),* and atovaquone (BI).’>>* Atovaquone is
as effective as aerosolized pentamidine®? or dapsone™ but substantially more expensive than the other
regimens. For patients seropositive for Toxoplasma gondii who cannot tolerate TMP-SMX, recommended
alternatives for prophylaxis against both PCP and toxoplasmosis include dapsone plus pyrimethamine plus
leucovorin (BI),*-! or atovaquone with or without pyrimethamine plus leucovorin (CIII).

Oral pyrimethamine plus sulfadoxine also has activity against PCP.>**® However, this combination is
associated with an increased risk of severe cutaneous reactions, including Stevens-Johnson syndrome,’” and
the long half-life of both pyrimethamine and sulfadoxine results in delayed clearance when the drug is
stopped. Because TMP-SMX has superior safety, widespread availability, and is low cost, oral
pyrimethamine plus sulfadoxine should not be used in the United States (AIII).

The following regimens cannot be recommended as alternatives because data regarding their efficacy for
PCP prophylaxis are insufficient:

* Aerosolized pentamidine administered by nebulization devices other than the Respirgard II nebulizer
* Intermittently administered parenteral pentamidine

* Oral clindamycin plus primaquine

Clinicians can consider using these agents, however, in situations in which the recommended agents cannot
be administered or are not tolerated (CIII).

Discontinuing Primary Prophylaxis

Primary Pneumocystis prophylaxis should be discontinued for adult and adolescent patients who have
responded to ART with an increase in CD4 counts from <200 cells/mm? to >200 cells/mm? for >3 months
(AD). In observational and randomized studies supporting this recommendation, most patients had CD4
counts >200 cells/mm? for more than 3 months before discontinuing PCP prophylaxis.’®” The median CD4
count at the time prophylaxis was discontinued was >300 cells/mm?, most patients had a CD4 cell percentage
>14%, and many had sustained suppression of HIV plasma RNA levels below detection limits for the assay
employed. Median follow-up was 6 to 19 months.

Discontinuing primary prophylaxis in these patients is recommended because its preventive benefits are
limited to PCP, toxoplasmosis, and bacterial infections;**® stopping the drugs reduces pill burden, cost, and
the potential for drug toxicity, drug interactions, and selection of drug-resistant pathogens. Prophylaxis
should be reintroduced if the CD4 count decreases to <200 cells/mm? (AIII).

A combined analysis of 12 European cohorts®® and a case series® found a low incidence of PCP in patients with
CD4 counts between 100 and 200 cells/mm?, who were receiving ART and had HIV plasma viral loads <50 to
400 copies/mL, and who had stopped or never received PCP prophylaxis, suggesting that primary PCP
prophylaxis can be safely discontinued in selected patients with CD4 counts 100 to 200 cells/mm? and HIV
plasma RNA levels below limits of detection with commercial assays. Data on which to base recommendations
for this approach are inadequate, but some experts believe it is reasonable and recommend it for their patients.

Treating Disease

TMP-SMX is the treatment of choice for PCP (AI).”%! The dose must be adjusted for abnormal renal
function. Multiple randomized clinical trials indicate that TMP-SMX is as effective as parenteral
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pentamidine and more effective than other regimens. Adding leucovorin to prevent myelosuppression during
acute treatment is not recommended because efficacy is questionable and some evidence exists for a higher
failure rate (AII).” Oral outpatient therapy with TMP-SMX is highly effective in patients with mild-to-
moderate disease (AI).”!

Mutations associated with resistance to sulfa drugs have been documented, but their effect on clinical
outcome is uncertain.”>-’¢ Patients who have PCP despite TMP-SMX prophylaxis usually can be treated
effectively with standard doses of TMP-SMX (BIII).

Patients with documented or suspected PCP and moderate-to-severe disease, defined by room air pO, <70
mm Hg or Alveolar-arterial O, gradient >35 mm Hg, should receive adjunctive corticosteroids as early as
possible and certainly within 72 hours after starting specific PCP therapy (AI).”-*? The benefits of starting
steroids later are unclear, but most clinicians would use them in such circumstances for patients with
moderate-to-severe disease (BIII). Methylprednisolone at 75% of the respective prednisone dose can be used
if parenteral administration is necessary.

Alternative therapeutic regimens for mild-to-moderate disease include: dapsone and TMP (BI),”"** which
may have efficacy similar to TMP-SMX and fewer side effects, but is less convenient because of the number
of pills; primaquine plus clindamycin (BI)*%¢ (the clindamycin component can be administered
intravenously [IV] for more severe cases, but primaquine is only available orally); and atovaquone
suspension (BI),>**%7087 which is less effective than TMP-SMX for mild-to-moderate disease but has fewer
side effects. Whenever possible, patients should be tested for glucose-6-phosphate dehydrogenase (G6PD)
deficiency before primaquine or dapsone is administered.

Alternative therapeutic regimens for patients with moderate-to-severe disease include clindamycin-
primaquine or IV pentamidine (AI).%¢*%% Some clinicians prefer clindamycin-primaquine because of its
higher degree of efficacy and lesser toxicity compared with pentamidine.®*-

Aerosolized pentamidine should not be used to treat PCP because its efficacy is limited and it is associated
with more frequent relapse (AI).3%3* Trimetrexate is no longer commercially available.

The recommended duration of therapy for PCP is 21 days (AII).'® The probability and rate of response to
therapy depend on the agent used, number of previous PCP episodes, severity of pulmonary illness, degree of
immunodeficiency, timing of initiation of therapy and comorbidities.

The overall prognosis remains poor for patients who have such severe hypoxemia that admission to an
intensive care unit (ICU) is necessary. However, in recent years, such patients have had much better survival
than in the past, perhaps because of better management of comorbidities and better supportive care.”>%
Because long-term survival is possible for patients in whom ART is effective, individuals with AIDS and
severe PCP should be offered ICU admission or mechanical ventilation if their functional status is such that it
would be appropriate, just as with HIV-uninfected patients (AII).

Special Consideration with Regards to Starting ART

In patients not on ART, ART should be initiated, when possible, within 2 weeks of diagnosis of PCP (Al). In
a randomized controlled trial of 282 patients with opportunistic infections (Ols) other than TB, 63% of
whom had PCP, a significantly lower incidence of AIDS progression or death (a secondary study endpoint)
was seen in subjects randomized to early (median 12 days after initiation of therapy for OI) versus deferred
initiation of ART (median 45 days).”” Of note, no patients with PCP and respiratory failure requiring
intubation were enrolled in the study.”” Paradoxical immune reconstitution inflammatory syndrome (IRIS)
has been reported following PCP.!%° Most cases have occurred within weeks of the episode of PCP;
symptoms include fever and recurrence or exacerbation of pulmonary symptoms including cough and
shortness of breath. Although IRIS in the setting of PCP has only rarely been life threatening,'' patients
should be closely followed for recurrence of symptoms after initiation of ART. Management of PCP-
associated IRIS is not well defined; some experts would consider corticosteroids in patients with respiratory
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deterioration if other causes are ruled out.

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

Careful monitoring during anti-PCP therapy is important to evaluate response to treatment and to detect
toxicity as soon as possible. Follow-up after therapy includes assessment for early relapse, especially when
therapy has been with an agent other than TMP-SMX or was shortened for toxicity. PCP prophylaxis should
be initiated immediately upon completion of therapy and maintained until the CD4 count is >200 cells/mm?
for at least 3 months.

In patients with AIDS, rates of adverse reaction to TMP-SMX are high (20%—85%).7071:838589.102-106 Common
adverse effects are rash (30%—55%) (including Stevens-Johnson syndrome), fever (30%—40%), leukopenia
(30%—40%), thrombocytopenia (15%), azotemia (1%—5%), hepatitis (20%), and hyperkalemia. Supportive
care for common adverse effects should be attempted before TMP-SMX is discontinued (AIII). Rashes often
can be “treated through” with antihistamines, nausea can be controlled with antiemetics, and fever can be
managed with antipyretics.

The most common adverse effects of alternative therapies include methemoglobinemia and hemolysis with
dapsone or primaquine (especially in those with G6PD deficiency); rash and fever with dapsone;’!3
azotemia, pancreatitis, hypo- or hyperglycemia, leukopenia, electrolyte abnormalities, and cardiac
dysrhythmia with pentamidine;¥’-%>-1 anemia, rash, fever, and diarrhea with primaquine and

clindamycin;’"%435 and headache, nausea, diarrhea, rash, and transaminase elevations with atovaquone.’®!%4

Managing Treatment Failure

Clinical failure is defined as lack of improvement or worsening of respiratory function documented by
arterial blood gases (ABGs) after at least 4 to 8 days of anti-PCP treatment. Failure attributed to lack of drug
efficacy occurs in approximately 10% of those with mild-to-moderate disease. No convincing clinical trials
exist on which to base recommendations for the management of treatment failure attributed to lack of drug
efficacy. Clinicians should wait at least 4 to 8 days before switching therapy for lack of clinical improvement
(BIID). In the absence of corticosteroid therapy, early and reversible deterioration within the first 3 to 5 days
of therapy is typical, probably because of the inflammatory response caused by antibiotic-induced lysis of
organisms in the lung. Other concomitant infections must be excluded as a cause of clinical failure;>*?’
bronchoscopy with BAL should be strongly considered to evaluate for this possibility, even if the procedure
was conducted before initiating therapy.

Treatment failure attributed to treatment-limiting toxicities occurs in up to one-third of patients.”’ Switching
to another regimen is the appropriate management for treatment-related toxicity (BII). When TMP-SMX is
not effective or cannot be used for moderate-to-severe disease because of toxicity, the common practice is to
use parenteral pentamidine or oral primaquine combined with intravenous clindamycin (BII).338-1% For mild
disease, atovaquone is a reasonable alternative (BII). Although a meta-analysis, systematic review, and
cohort study concluded that the combination of clindamycin and primaquine might be the most effective
regimen for salvage therapy,®*°!? no prospective clinical trials have evaluated the optimal approach to
patients who experience a therapy failure with TMP-SMX.

Preventing Recurrence

When to Start Secondary Prophylaxis

Patients who have a history of PCP should be given chemoprophylaxis for life with TMP-SMX (i.e.,
secondary prophylaxis or chronic maintenance therapy) unless immune reconstitution occurs as a result of
ART (see below) (AI).!”” For patients who are intolerant of TMP-SMX, the alternatives are dapsone, dapsone
combined with pyrimethamine, atovaquone, and aerosolized pentamidine.
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When to Stop Secondary Prophylaxis

Secondary prophylaxis should be discontinued in adult and adolescent patients whose CD4 counts have
increased from <200 to >200 cells mm? for >3 months as a result of ART (AII). Reports from observational
studies®®®>108:19 and from two randomized trials®®!'° and a combined analysis of eight European cohorts
being followed prospectively!!! support this recommendation. In these studies, patients responded to ART
with an increase in CD4 counts to >200 cells/mm? for >3 months. At the time prophylaxis was discontinued,
the median CD4 count was >300 cells/mm® and most patients had a CD4 cell percentage >14%. Most
patients had sustained suppression of plasma HIV RNA levels below the limits of detection for the assay
employed; the longest follow-up was 40 months. Prophylaxis should be reintroduced if the CD4 count
decreases to <200 cells/mm? (AIII).

If an episode of PCP occurs at a CD4 count >200 cells/mm?, it would be prudent to continue PCP
prophylaxis for life, regardless of how high the CD4 cell count rises as a consequence of ART (BIII).

Special Considerations During Pregnancy

PCP diagnostic considerations for pregnant women are the same as for women who are not pregnant.

Indications for therapy are the same as for non-pregnant women. Some data suggest an increased risk of
PCP-associated mortality in pregnancy compared with non-pregnant adults, although there are no large, well-
controlled studies evaluating the impact of pregnancy on PCP outcomes.!'?

The preferred initial therapy during pregnancy is TMP-SMX, although alternate therapies can be used if
patients are unable to tolerate or are unresponsive to TMP-SMX (AI).'" In case-control studies,
trimethoprim has been associated with an increased risk of neural tube defects and cardiovascular, urinary
tract, and multiple anomalies after first-trimester exposure.!'*!® One small study reported an increased risk
of birth defects in infants born to women receiving ARV drugs and folate antagonists, primarily
trimethoprim, whereas no increase was observed among those with exposure to either an ARV drug or a
folate antagonist alone.!'” Although a small increased risk of birth defects may be associated with first-
trimester exposure to trimethoprim, women in their first trimester with PCP still should be treated with
TMP-SMX because of its considerable benefit (ALLI).

Although folic acid supplementation of 0.4 mg/day is routinely recommended for all pregnant women,''
there are no trials evaluating whether supplementation at higher levels (such as the 4 mg/day recommended
for pregnant women with a previous infant with a neural tube defect) would reduce the risk of birth defects
associated with first-trimester TMP-SMX use. Epidemiologic data do suggest, however, that folic acid
supplementation may reduce the risk of congenital anomalies.!!>!'® In a large, population-based, case-control
study, the increased odds of congenital cardiovascular anomalies associated with TMP-SMX use in
pregnancy were not seen in women also receiving folic acid supplementation, most of whom received 6
mg/day (odds ratio [OR] 1.24; 95% confidence interval [CI]: 0.94-1.62).!"° Although the risk of multiple
congenital anomalies associated with TMP-SMX use persisted with supplemental folic acid, the OR
decreased from 6.4 (TMP-SMX, no folic acid) to 1.9 (TMP-SMX plus folic acid). As such, clinicians can
consider giving supplemental folic acid (>0.4 mg/day routinely recommended) to women in their first
trimester who are on TMP-SMX (BIII). On the other hand, a randomized, controlled trial demonstrated that
adding folinic acid to TMP-SMX treatment for PCP was associated with an increased risk of therapeutic
failure and death.” In addition, there are case reports of failure of TMP-SMX prophylaxis in the setting of
concurrent folinic acid use.'?° Therefore, if supplemental folic acid (>0.4 mg/day routinely recommended) is
to be given, its use should be limited to the first trimester during the teratogenic window (AIIT). Whether or
not a woman receives supplemental folic acid during the first trimester, a follow-up ultrasound is
recommended at 18 to 20 weeks to assess fetal anatomy (BIII).

A randomized, controlled trial published in 1956 found that premature infants receiving prophylactic
penicillin/sulfisoxazole were at significantly higher risk of kernicterus and mortality, specifically kernicterus,
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compared with infants who received oxytetracycline.!?! Because of these findings, some clinicians are
concerned about the risk of neonatal kernicterus in the setting of maternal sulfonamide or dapsone use near
delivery, although no published studies to date link late third-trimester exposure to either drug with neonatal
death or kernicterus.

Adjunctive corticosteroid therapy should be used to improve the mother’s treatment outcome as indicated in
nonpregnant adults (AIIT).'?*!?° Patients with documented or suspected PCP and moderate-to-severe disease,
as defined by room air pO, <70 mm Hg or arterial-alveolar O, gradient >35 mm Hg, should receive
adjunctive corticosteroids as early as possible. A systematic review of case-control studies evaluating women
with first-trimester exposure to corticosteroids found a 3.4 increase in odds of delivering a baby with a cleft
palate.'?® On the other hand, other large population-based studies have not found an association between
maternal use of corticosteroids and congenital anomalies.'?”'?® Corticosteroid use in pregnancy may be
associated with an increased risk of maternal hypertension, glucose intolerance/gestational diabetes, and
infection.'? Maternal glucose levels should be monitored closely when corticosteroids are used in the third
trimester because the risk of glucose intolerance is increased (AIII). Moreover, women receiving 20 mg/day
of prednisone (or its dosing equivalent for other exogenous corticosteroids) for more than 3 weeks may have
a suppressed hypothalamic-pituitary-adrenal (HPA) axis and consideration should be given to the use of
stress-dose steroids during delivery (BIII). HPA axis suppression is rarely seen among neonates born to
women on chronic corticosteroids during pregnancy.

Alternative therapeutic regimens for mild-to-moderate disease include dapsone and TMP, primaquine plus
clindamycin, atovaquone suspension, and IV pentamidine.

Dapsone appears to cross the placenta.'**!3! It has been used safely over the past several decades to treat
leprosy, malaria, and various dermatologic conditions during pregnancy.'*!"!3? Long-term therapy is
associated with a risk of mild maternal hemolysis, and exposed fetuses with G6PD deficiency are at potential
risk (albeit extremely low) of hemolytic anemia.'

Clindamycin, which appears to cross the placenta, is a Food and Drug Administration (FDA) Pregnancy
Category B medication and considered safe for use throughout pregnancy.

Primaquine generally is not used in pregnancy because of the risk of maternal hemolysis. As with dapsone,
there is potential risk of hemolytic anemia in exposed fetuses with G6PD deficiency. The degree of
intravascular hemolysis appears to be associated with both dose of primaquine and severity of G6PD
deficiency.'3*

Data on atovaquone in humans are limited but preclinical studies have not demonstrated toxicity.'**

Pentamidine is embryotoxic but not teratogenic in rats and rabbits.'*®

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

Chemoprophylaxis for PCP should be administered to pregnant women the same as for other adults and
adolescents (AIIT). TMP-SMX is the recommended prophylactic agent. Given theoretical concerns about
possible teratogenicity associated with first-trimester drug exposures, health care providers may consider
using alternative prophylactic regimens such as aerosolized pentamidine or oral atovaquone during this
period (CIII) rather than withholding chemoprophylaxis.

Preconception Care

Clinicians who are providing pre-conception care for HIV-infected women receiving PCP prophylaxis can
discuss with their patients the option of deferring pregnancy until PCP prophylaxis can be safely
discontinued; that is, until the CD4 cell count is >200 cells/mm?® for 3 months (BIII).

Guidelines for the Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents B-7



Recommendations for Prevention and Treatment of Pneumocystis Pneumonia (PCP)
Preventing 1st Episode of PCP (Primary Prophylaxis)

Indications for Initiating Primary Prophylaxis:

* CD4 count <200 cells/mm3 (Al) or

« Oropharyngeal candidiasis (All) or

* CD4% <14% (BIl) or

* History of AIDS-defining illness (BII) or

* CD4 count >200 but <250 cells/mm3 and if CD4 cell count monitoring (e.g., every 3 months) is not possible (BII).

Note—Patients who are receiving pyrimethamine/sulfadiazine for treatment or suppression of toxoplasmosis do not require
additional prophylaxis for PGP (All).

Preferred Therapy:
* TMP-SMX, 1 DS PO daily= (Al) or

« TMP-SMX, 1 SS PO daily= (Al).

Alternative Therapy:
* TMP-SMX 1 DS PO three times weeklya (BI) or

* Dapsone®® 100 mg PO daily or 50 mg PO BID (BI) or

* Dapsone® 50 mg PO daily + (pyrimethamine 50 mg + leucovorin 25 mg) PO weekly (BI) or

* (Dapsone® 200 mg + pyrimethamine 75 mg + leucovorin 25 mg) PO weekly (BI) or

* Aerosolized pentamidinec 300 mg via Respigard [I™ nebulizer every month (BI) or

« Atovaquone 1500 mg PO daily with food (BI) or

* (Atovaquone 1500 mg + pyrimethamine 25 mg + leucovorin 10 mg) PO daily with food (CIII).

Indication for Discontinuing Primary Prophylaxis:
« CD4 count increased from <200 cells/mm? to =200 cells/mm? for at least 3 months in response to ART (Al)

Indication for Restarting Primary Prophylaxis:
* CD4 count <200 cells/mm3 (AIll)

Treating PCP

Note—Patients who develop PCP despite TMP-SMX prophylaxis usually can be treated effectively with standard doses of TMP-SMX
(BII).

For Moderate to Severe PCP—Total Duration = 21 Days (All):

Preferred Therapy:
* TMP-SMX: (TMP 15-20 mg and SMX 75-100 mg)/kg/day IV given g6h or q8h (Al), may switch to PO after clinical improvement (Al).

Alternative Therapy:

« Pentamidine 4 mg/kg IV once daily infused over at least 60 minutes (Al); may reduce the dose to 3 mg/kg IV once daily because of
toxicities (BI) or

* Primaquine® 30 mg (base) PO once daily + (Clindamycin [IV 600 g6h or 900 mg g8h] or [PO 450 mg q6h or 600 mg q8h]) (Al).

**Adjunctive corticosteroid may be indicated in some moderate to severe cases (see indications and dosage recommendations
below)

For Mild to Moderate PCP—Total Duration = 21 days (All):

Preferred Therapy:
e TMP-SMX: (TMP 15-20 mg/kg/day and SMX 75-100 mg/kg/day), given PO in 3 divided doses (Al) or

* TMP-SMX DS - 2 tablets TID (Al).

Alternative Therapy:
* Dapsone® 100 mg PO daily + TMP 15 mg/kg/day PO (3 divided doses) (BI) or

* Primaquine® 30 mg (base) PO daily + Clindamycin PO (450 mg g6h or 600 mg q8h) (BI) or
* Atovaquone 750 mg PO BID with food (BI)
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Adjunctive Corticosteroids:

For Moderate to Severe PCP Based on the Following Criteria (Al):
* Pa0, <70 mmHg at room air or
* Alveolar-arterial O, gradient =35 mmHg

Dosing Schedule:
Prednisone doses (beginning as early as possible and within 72 hours of PGP therapy) (Al):

Days 1-5 40 mg PO BID
Days 6-10 40 mg PO daily
Days 11-21 20 mg PO daily

IV methylprednisolone can be given as 75% of prednisone dose

Preventing Subsequent Episode of PCP (Secondary Prophylaxis)

Indications for Initiating Secondary Prophylaxis:
¢ Prior PCP

Preferred Therapy:
e TMP-SMX, 1 DS PO daily2 (Al) or
e TMP-SMX, 1 SS PO daily= (Al).

Alternative Therapy:
e TMP-SMX 1 DS PO three times weekly? (BI) or

* Dapsone®t 100 mg PO daily or 50 mg PO BID (BI) or

* Dapsone® 50 mg PO daily + (pyrimethamine 50 mg + leucovorin 25 mg) PO weekly (BI) or

* (Dapsone® 200 mg + pyrimethamine 75 mg + leucovorin 25 mg) PO weekly (BI) or

* Aerosolized pentamidine® 300 mg via Respigard II™ nebulizer every month (BI) or

« Atovaquone 1500 mg PO daily with food (BI) or

* (Atovaquone 1500 mg + pyrimethamine 25 mg + leucovorin 10 mg) PO daily with food (CIII)

Indications for Discontinuing Secondary Prophylaxis:
* CD4 count increased from <200 cells/mm? to =200 cells/mm? for >3 months as a result of ART (All) or

« [f PCP diagnosed when CD4 count =200 cells/mm3, prophylaxis should be continued for life regardless of CD4 cell count rise as a
consequence of ART (BIII).

Indications for Restarting Secondary Prophylaxis:
* CD4 count falls to <200 cells/mm? (Alll) or
« If PCP recurred at a CD4 count =200 cells/mm3, lifelong prophylaxis should be administered (BIlI).

Other Considerations/GComments:
« For patients with non-life-threatening adverse reactions to TMP-SMX, the drug should be continued if clinically feasible.

« [f TMP-SMX is discontinued because of a mild adverse reaction, re-institution should be considered after the reaction has resolved
(All). The dose can be increased gradually (desensitization) (BI) or given at a reduced dose or frequency (CIII).

* Therapy should be permanently discontinued, with no rechallenge, in patients with possible or definite Stevens-Johnson Syndrome
or toxic epidermal necrolysis (Alll).

a TMP-SMX DS once daily also confers protection against toxoplasmosis and many respiratory bacterial infections; lower dose also
likely confers protection.

® Whenever possible, patients should be tested for G6PD deficiency before administration of dapsone or primaquine. Alternative agent
should be used if the patient is found to have G6PD deficiency.

¢ Aerosolized pentamidine or dapsone (without pyrimethamine) should not be used for PCP prophylaxis in patients who are
seropositive for Toxoplasma gondii.

Acronyms: BID = twice daily; DS = double strength; IV = intravenously; PCP = Pneumocystis pneumonia; PO = orally; g “n” h = every
“n” hour; SS = single strength; TID = three times daily; TMP = trimethoprim; TMP-SMX = trimethoprim-sulfamethoxazole
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Toxoplasma gondii Encephalitis (Last updated May 7, 2013; last reviewed
May 7, 2013)

Toxoplasmic encephalitis (TE) is caused by the protozoan Toxoplasma gondii. Disease appears to occur
almost exclusively because of reactivation of latent tissue cysts.!* Primary infection occasionally is associated
with acute cerebral or disseminated disease.

Epidemiology

Seroprevalence of anti-Toxoplasma antibody varies substantially among different geographic locales, with a
prevalence of approximately 11% in the United States, versus 50% to 80% in certain European, Latin
American, and African countries.*® In the era before antiretroviral therapy (ART), the 12-month incidence of
TE was approximately 33% in patients with advanced immunosuppression who were seropositive for 7.
gondii and not receiving prophylaxis with drugs against the disease. A low incidence of toxoplasmosis is seen
in patients who are seronegative for 7. gondii. If patients are truly seronegative, their toxoplasmosis
presumably represents one of three possible scenarios:

1) Primary infection,
2) Re-activation of latent disease in individuals who cannot produce detectable antibodies, or

3) Testing with insensitive assays.”®

Clinical disease is rare among patients with CD4 T lymphocyte (CD4) cell counts >200 cells/uL. Patients with
CD4 counts <50 cells/uL are at greatest risk.!**° Primary infection occurs after eating undercooked meat
containing tissue cysts or ingesting oocysts that have been shed in cat feces and sporulated in the environment,
a process that takes at least 24 hours. In the United States, eating raw shellfish including oysters, clams, and
mussels recently was identified as a novel risk factor for acute infection.!® Up to 50% of individuals with
documented primary infection do not have an identifiable risk factor.!" The organism is not transmitted
through person-to-person contact.

Clinical Manifestations

Among patients with AIDS, the most common clinical presentation of 7 gondii infection is focal encephalitis with
headache, confusion, or motor weakness and fever.'*? Patients may also present with non-focal manifestations,
including only non-specific headache and psychiatric symptoms. Focal neurological abnormalities may be present
on physical examination, and in the absence of treatment, disease progression results in seizures, stupor, and coma.
Retinochoroiditis, pneumonia, and evidence of other multifocal organ system involvement are rare in patients with
AIDS. Computed tomography (CT) scan or magnetic resonance imaging (MRI) of the brain will typically show
multiple contrast-enhancing lesions in the grey matter of the cortex or basal ganglia, often with associated
edema.!®1>-1 Toxoplasmosis also can manifest as a single brain lesion or diffuse encephalitis without evidence of
focal brain lesions on imaging studies.' This latter presentation tends to be rapidly progressive and fatal.

Diagnosis

HIV-infected patients with TE are almost uniformly seropositive for anti-toxoplasma immunoglobulin G (IgG)
antibodies.!*%!¢ The absence of IgG antibody makes a diagnosis of toxoplasmosis unlikely but not impossible.
Anti-toxoplasma immunoglobulin M (IgM) antibodies usually are absent. Quantitative antibody titers are not
useful for diagnosis.

Definitive diagnosis of TE requires a compatible clinical syndrome; identification of one or more mass lesions
by CT, MR, or other radiographic testing; and detection of the organism in a clinical sample. On imaging
studies, lesions are usually ring-enhancing and have a predilection for the basal ganglia. MRI has sensitivity
superior to that of CT studies for radiological diagnosis of TE. Positron emission tomography'? or single-photon
emission computed tomography scanning'# may be helpful in distinguishing between TE and primary central
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nervous system (CNS) lymphoma, but no imaging technique is completely specific. For TE, detection of the
organism requires a brain biopsy, which is most commonly performed by a stereotactic CT-guided needle biopsy.
Hematoxylin and eosin stains can be used for detection of T. gondii, but sensitivity is significantly increased if
immunoperoxidase staining is used and if experienced laboratories process the specimens.!” If safe and feasible,
a lumbar puncture should be performed for 7. gondii polymerase chain reaction (PCR), as well as for cytology,
culture, cryptococcal antigen and PCR for Mycobacterium tuberculosis, Epstein-Barr Virus (EBV) and JC Virus
(JCV), either at initial presentation or subsequently, especially in patients in whom empiric therapy fails.
Detection of T. gondii by PCR in CSF has high specificity (96%—100%), but low sensitivity (50%), especially
once specific anti-toxoplasma therapy has been started.'$-2°

The differential diagnosis of focal neurological disease in patients with AIDS most often includes primary
CNS lymphoma and progressive multifocal leucoencephalopathy (PML). In the absence of immune
reconstitution inflammatory syndrome (IRIS), PML (but not lymphoma) can be distinguished on the basis of
imaging studies. PML lesions typically involve white matter rather than gray matter, are non-contrast
enhancing, and produce no mass effect. Less common causes of focal neurologic disease in patients with AIDS
include mycobacterial infection (especially tuberculosis [TB]); fungal infection, such as cryptococcosis;
Chagas disease; and pyogenic brain abscess, particularly in IV drug abusers.

Most clinicians initially rely on an empiric diagnosis, which can be established as an objective response,
documented by clinical and radiographic improvement, to specific anti-7. gondii therapy in the absence of a
likely alternative diagnosis. Brain biopsy is reserved for patients who fail to respond to specific therapy,
although earlier biopsy should be strongly considered if results from imaging, serology, or PCR suggest an
etiology other than toxoplasmosis. In patients with contrast-enhancing mass lesions, detection of EBV and
JCV by PCR in CSF is highly suggestive of CNS lymphoma?'** or PML,* respectively.

Preventing Exposure

HIV-infected individuals should be tested for IgG antibody to Toxoplasma soon after they are diagnosed with
HIV to detect latent infection with 7. gondii (BIII). They also should be counseled regarding sources of
Toxoplasma infection, especially if they lack IgG antibody to Toxoplasma.

To minimize risk of acquiring toxoplasmosis, HIV-infected individuals should be advised not to eat raw or
undercooked meat, including undercooked lamb, beef, pork, or venison, and not to eat raw shellfish including
oysters, clams, and mussels (BIII). Lamb, beef, venison, and pork should be cooked to an internal temperature of
165°F to 170°F;** meat cooked until it is no longer pink inside usually has an internal temperature of 165°F to
170°F, and therefore, from a more practical perspective, satisfies this requirement. To minimize the risk for
acquiring toxoplasmosis, HIV-infected individuals should wash their hands after contact with raw meat and after
gardening or other contact with soil; they should also wash fruits and vegetables well before eating them raw
(BIII). Patients who are seronegative and who own cats should be advised to have someone who is HIV-negative
and not pregnant change the litter box daily. If they must change the litter box themselves, they should wash their
hands thoroughly after doing so (BIII). HIV-infected patients also should be encouraged to keep their cats inside
and not to adopt or handle stray cats (BIII). Cats should be fed only canned or dried commercial food or well-
cooked table food, not raw or undercooked meats (BIII). Patients do not need to be advised to part with their
cats or to have their cats tested for toxoplasmosis (AII).

Preventing Disease
Indication for Primary Prophylaxis

Toxoplasma-seropositive patients who have CD4 counts <100 cells/pL should receive prophylaxis against TE
(AIT).>2

The double-strength-tablet daily dose of trimethoprim-sulfamethoxazole (TMP-SMX), which is the preferred
regimen for Pneumocystis jirovecii pneumonia (PCP) prophylaxis, is effective against TE and is recommended
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(AII). TMP-SMX, one double-strength tablet three times weekly, is an alternative (BIII). If patients cannot
tolerate TMP-SMX, the recommended alternative is dapsone-pyrimethamine plus leucovorin, which is also
effective against PCP (BI).?”"* Atovaquone with or without pyrimethamine/leucovorin is active against PCP
and also can be considered (CIII). Aerosolized pentamidine does not protect against TE and is not
recommended for antitoxoplasma prophylaxis (AI).?>-°

Toxoplasma-seronegative persons who are not taking a PCP prophylactic regimen known to be active against
TE, such as aerosolized pentamidine, should be retested for [gG antibody to Toxoplasma when their CD4
counts decline to <100 cells/pL to determine whether they have seroconverted and therefore are at risk for TE.
Patients who have seroconverted should be administered prophylaxis for TE as previously described (AII).

Discontinuing Primary Prophylaxis

Prophylaxis against TE should be discontinued in adult and adolescent patients receiving ART whose CD4
counts increase to >200 cells/uL for more than 3 months (AI). Multiple observational studies®'33 and two
randomized trials**3* have reported that primary prophylaxis can be discontinued, with minimal risk for
development of TE, in patients receiving ART whose CD4 counts increase from <200 cells/pL to >200 cells/pL
for more than 3 months. In these studies, most patients were taking HIV protease inhibitor-containing regimens
and the median CD4 count at the time prophylaxis was discontinued was >300 cells/pL. At the time prophylaxis
was discontinued, most patients had sustained suppression of plasma HIV RNA levels below the detection limits
of available assays; the median follow-up was 7 to 22 months. Patients with CD4 counts of <100 cells/pL are at
greatest risk for having TE, but the risk for TE with CD4 counts of 100 to 200 cells/uL has not been studied as
rigorously as increases to >200 cells/pL. Thus, the recommendation specifies discontinuing prophylaxis after an
increase to >200 cells/uL. When CD4 counts are >200 cells/uL for at least 3 months, primary TE prophylaxis
should be discontinued because it adds little value in preventing toxoplasmosis and increases pill burden,
potential for drug toxicity and interaction, likelihood of development of drug-resistant pathogens, and cost.
Prophylaxis for TE should be reintroduced if the CD4 count decreases to <100 to 200 cells/uL (AIIT). When a
decision to stop PCP prophylaxis is contemplated in patients with CD4 counts of 100 to 200 cells/uL and plasma
HIV RNA viral loads below the limits of detection with commercial assays, toxoplasma sero-status should be
considered, because seropositive patients may then be at risk for developing TE.

Treating Disease

The initial therapy of choice for TE consists of the combination of pyrimethamine plus sulfadiazine plus
leucovorin (AI).23¢38 Pyrimethamine penetrates the brain parenchyma efficiently even in the absence of
inflammation.?® Leucovorin reduces the likelihood of development of hematologic toxicities associated with
pyrimethamine therapy.*’ Pyrimethamine plus clindamycin plus leucovorin (AI)*®37 is the preferred
alternative regimen for patients with TE who cannot tolerate sulfadiazine or do not respond to first-line
therapy. It does not prevent PCP, therefore additional PCP prophylaxis must be administered when it is used
(AII) (see discussion under Preventing Recurrence).

In a small (77 patients) randomized trial, TMP-SMX was reported to be effective and better tolerated than
pyrimethamine-sulfadiazine.*! Others have reported similar efficacy in open-label observational studies.*?
TMP-SMX has less in vitro activity and experience using this drug to treat toxoplasmosis in developed
countries is limited; however, it can be considered an option if there is a valid reason not to use
pyrimethamine plus sulfadiazine. (BI)

No well-studied options exist for patients who cannot take an oral regimen. No parenteral formulation of
pyrimethamine exists and the only widely available parenteral sulfonamide is the sulfamethoxazole
component of TMP-SMX. Some specialists will use parenteral TMP-SMX (BI) or oral pyrimethamine plus
parenteral clindamycin (CIII) as initial treatment in severely ill patients who require parenteral therapy.

The following regimens have been shown to be effective in treating TE in at least two nonrandomized,
uncontrolled trials, although their relative efficacy compared with the previous regimens is unknown:
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atovaquone (with meals or oral nutritional supplements) plus either pyrimethamine plus leucovorin or
sulfadiazine or, for patients intolerant of both pyrimethamine and sulfadiazine, as a single agent (BIT)*#45 (if
atovaquone is used alone, clinicians should be aware that the absorption of the drug from patient to patient is
highly variable; plasma levels >18.5 pg/mL are associated with an improved response rate but measurements
are not routinely available);**6 and azithromycin plus pyrimethamine plus leucovorin daily (CIT).*#

The following regimens have been reported to have activity in treatment of TE in small cohorts of patients or
in case reports of one or several patients: clarithromycin plus pyrimethamine (CIII);* 5-fluorouracil plus
clindamycin (CIII),*® dapsone plus pyrimethamine plus leucovorin (CIII);*! and minocycline or doxycycline
combined with either pyrimethamine plus leucovorin, sulfadiazine, or clarithromycin (CIII).*>** Although
the clarithromycin dose used in the only published study was 1g twice a day, doses >500 mg have been
associated with increased mortality in HIV-infected patients treated for disseminated Mycobacterium avium
Complex. Doses >500 mg twice a day should not be used (BIII).

Clinical response to acute therapy occurs in 90% of patients with TE within 14 days of initiation of
appropriate anti-toxoplasma treatment.” The reasons why some patients fail therapy are not clearly proven;
whether such failures are due to poor adherence or to other host factors of antimicrobial resistance has not
been well delineated. Acute therapy for TE should be continued for at least 6 weeks, if there is clinical and
radiologic improvement (BII).!** Longer courses may be appropriate if clinical or radiologic disease is
extensive or response is incomplete at 6 weeks. The radiologic goals for treatment include complete
resolution of the lesion(s) in terms of size and contrast enhancement, although small scars may persist
indefinitely. Adjunctive corticosteroids such as dexamethasone should only be administered to patients with
TE when they are clinically indicated to treat a mass effect associated with focal lesions or associated edema
(BIII). In those treated with corticosteroids, caution may be needed in diagnosing CNS toxoplasmosis on the
basis of treatment response, since primary CNS lymphoma may respond clinically and radiographically to
corticosteroids alone; these patients should be monitored carefully as corticosteroids are tapered. In addition,
corticosteroids should be discontinued as soon as clinically feasible because of their potential to cause
immunosuppression. Patients receiving corticosteroids should be monitored closely for development of other
opportunistic infections (Ols), including cytomegalovirus retinitis and TB.

Anticonvulsants should be administered to patients with TE who have a history of seizures (AIII), but
should not be administered prophylactically to all patients (BIII). Anticonvulsants, if administered, should
be continued at least through the period of acute therapy.

Special Considerations with Regard to Starting ART

There are no data on which to base a recommendation regarding when to start ART in a patient with TE.
However, many physicians would initiate ART within 2 to 3 weeks after the diagnosis of toxoplasmosis
(CIII), based on the significantly lower incidence of AIDS progression or death (a secondary study endpoint)
seen in the ART arm of a controlled trial of 282 patients with OIs other than TB (only 5% of whom had
toxoplasmosis) who were randomized to early (median 12 days after initiation of OI therapy) versus deferred
(median 45 days) initiation of ART.>

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

Changes in antibody titers are not useful for monitoring responses to therapy. Patients with TE should be
monitored routinely for adverse events and clinical and radiologic improvement (AIII). Common pyrimethamine
toxicities such as rash, nausea, and bone marrow suppression (neutropenia, anemia, and thrombocytopenia) often
can be reversed by increasing the leucovorin dose to 10, 25, or 50 mg 4 times daily (CIII).

Common sulfadiazine toxicities include rash, fever, leukopenia, hepatitis, nausea, vomiting, diarrhea, renal
insufficiency, and crystalluria. Common clindamycin toxicities include fever, rash, nausea, diarrhea
(including pseudomembranous colitis or diarrhea related to Clostridium difficile toxin), and hepatotoxicity.
Common TMP-SMX toxicities include rash, fever, leukopenia, thrombocytopenia, and hepatotoxicity.
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Common atovaquone toxicities include nausea, vomiting, diarrhea, rash, headache, hyperglycemia, and fever.
Drug interactions between anticonvulsants and antiretroviral agents should be evaluated carefully; if
necessary, doses should be adjusted or alternative anticonvulsants should be used.

IRIS associated with TE has been reported but appears to be rare (~5% in one report).”>>’ Given the rarity of
TE-associated IRIS, recommendations for management of such events are difficult to develop.

Managing Treatment Failure

A brain biopsy should be strongly considered in patients who did not have an initial biopsy prior to therapy
and who fail to respond to initial therapy for TE (BII) as defined by clinical or radiologic deterioration
during the first week despite adequate therapy, or who do not show clinical improvement within 10 to 14
days. A switch to an alternative regimen, as previously described, should be considered for those who
undergo brain biopsy and have confirmed histopathologic evidence of TE, or who have a CSF PCR positive
for T. gondii (BIII). In patients who adhere to their regimens, disease recurrence is unusual in the setting of
secondary maintenance therapy after an initial clinical and radiographic response.

Preventing Recurrence
When to Start Secondary Prophylaxis

Patients who have completed initial therapy for TE should be given suppressive therapy with secondary
prophylaxis or chronic maintenance therapy (AI)***7 until immune reconstitution occurs as a consequence of
ART, in which case treatment discontinuation is indicated. The combination of pyrimethamine plus
sulfadiazine plus leucovorin is highly effective as suppressive therapy for patients with TE (AI) and provides
protection against PCP (AII). Although sulfadiazine is routinely dosed as a four-times-a-day regimen, a
pharmacokinetic study suggests bioequivalence for the same total daily dose when given either twice or four
times a day,*® and limited clinical experience suggests that twice-daily dosing is effective.’® Pyrimethamine
plus clindamycin is commonly used as suppressive therapy for patients with TE who cannot tolerate sulfa
drugs (BI). Because of the high failure rate observed with lower doses,* a dose of 600 mg clindamycin every
8 hours is recommended (CIII). Because this regimen does not provide protection against PCP (AII), an
additional agent, such as aerosol pentamidine, must be used. Atovaquone with or without pyrimethamine or
sulfadiazine is also active against both TE***® and PCP®® (BII), but is substantially more expensive. A small,
uncontrolled study in patients who had been receiving ART for a median of 13 months suggested that TMP-
SMX could be used as a suppressive regimen to reduce pill burden.®!

Although there are no data on the long-term suppressive efficacy of the other alternative regimens noted
above, clinicians might consider using these agents in unusual situations in which the recommended agents
cannot be administered (CIII).

When to Stop Secondary Prophylaxis

Adult and adolescent patients receiving secondary prophylaxis or chronic maintenance therapy for TE are at
low risk for recurrence of TE when they have successfully completed initial therapy for TE, remain
asymptomatic with regard to signs and symptoms of TE, and have an increase in their CD4 counts to >200
cells/uL after ART that is sustained for more than 6 months.*>33626 Discontinuing chronic maintenance
therapy in such patients is a reasonable consideration, although occasional recurrences have been reported.
The recommendation is based on results in a limited number of patients from observational studies and one
randomized clinical trial and inference from more extensive cumulative data indicating the safety of
discontinuing secondary prophylaxis for other Ols during advanced disease (BI). As part of the evaluation to
determine whether discontinuation of therapy is appropriate, some specialists recommend obtaining an MRI
of the brain to assess for resolution of brain lesions.

Secondary prophylaxis (chronic maintenance therapy) for TE should be reintroduced if the CD4 count
decreases to <200 cells/puL (AIII).
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Special Considerations During Pregnancy

Documentation of baseline maternal 7. gondii serologic status (IgG) should be obtained in HIV-infected women
who are pregnant. Primary 7. gondii infection can typically be distinguished from chronic infection with the use
of multiple serologic assays, including IgG, IgM, IgA, and IgE antibodies; IgG avidity; and the differential
agglutination tests.®*> Pregnant HIV-infected women with suspected or confirmed primary 7. gondii infection
during pregnancy should be managed in consultation with a maternal-fetal medicine specialist or another
appropriate specialist who can perform specialized laboratory testing (BIII)®>¢ (e.g., the Palo Alto Medical
Foundation Toxoplasmosis Serology Laboratory; Palo Alto, CA; http://www.pamf.org/serology/ at 650-853-
4828 and toxolab@pamf.org; and the National Collaborative Chicago-based Congenital Toxoplasmosis Study;
Chicago, IL; http://www.uchospitals.edu/specialties/infectious-diseases/toxoplasmosis/ at 773-834-4131 and
rmcleod@midway.uchicago.edu).

Toxoplasmosis diagnostic considerations are the same in pregnant women as in non-pregnant women.

Indications for treatment of 7. gondii during pregnancy should be based on confirmed or suspected
symptomatic disease in the mother and the risk of transmission of the parasite from mother to fetus. Maternal
treatment of TE should be the same as in non-pregnant adults (BIII), including pyrimethamine plus
sulfadiazine plus leucovorin (AI).%*%38 This regimen is also believed to prevent mother-to-child transmission
of T gondii and it may be therapeutic for affected fetuses.®

Although pyrimethamine has been associated with birth defects in animals, human data have not suggested
an increased risk for defects, therefore, it can be administered to pregnant women after the first trimester.®’”!
Similarly, sulfadiazine appears safe in pregnancy.” A randomized, controlled trial published in 1956 found
that premature infants receiving prophylactic penicillin/sulfisoxazole were at significantly higher risk of
mortality (specifically kernicterus), compared with infants who received oxytetracycline.”® Because of these
findings, some clinicians are concerned about the risk of neonatal kernicterus in the setting of maternal use of
sulfa (including sulfadiazine) near delivery, although are no studies published to date link late third-trimester
maternal sulfa use and neonatal death or kernicterus.

The preferred alternative regimen for patients with TE who are unable to tolerate or who fail to respond to
first-line therapy is pyrimethamine plus clindamycin plus leucovorin (AI).*¢37 Clindamycin is Food and Drug
Administration Pregnancy Category B and considered safe throughout pregnancy. Atovaquone may be used
if indicated. While there are limited data on atovaquone safety in humans, preclinical studies have not
demonstrated toxicity.5®

Although perinatal transmission of 7. gondii normally occurs only with acute infection in the
immunocompetent host, case reports have documented transmission with reactivation of chronic infection in
HIV-infected women with severe immunosuppression.’®’* Pregnant HIV-infected women who have evidence
of primary toxoplasmic infection or active toxoplasmosis, including TE, should be evaluated and managed
during pregnancy in consultation with appropriate specialists (BIII). Detailed ultrasound examination of the
fetus specifically evaluating for hydrocephalus, cerebral calcifications, and growth restriction should be done
for HIV-infected women with suspected primary or symptomatic reactivation of 7. gondii during pregnancy
(ATII).% Amniocentesis does not appear to increase the risk of perinatal HIV transmission, particularly in
women receiving HAART.” Therefore, PCR of amniotic fluid can be considered during gestation in pregnant
women on ART with serologic evidence of acquired infection, and also for women with ultrasound findings
suggestive of fetal 7. gondii infection (BIII).®> Because the risk for transmission with chronic infection
appears low, routine fetal evaluation for infection with amniocentesis is not indicated.

Pediatric-care providers should be informed about HIV-infected mothers who have suspected or confirmed 7.
gondii infection to allow evaluation of their neonates for evidence of congenital infection (AILI).

TMP-SMX can be administered for primary prophylaxis against TE as described for PCP (AIII). The risks of
TMP-SMX in the first trimester, as discussed for PCP, must be balanced against the risk of TE. Secondary
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prophylaxis should be provided, using the same indications as for non-pregnant women. As noted above,
pyrimethamine and sulfadiazine are considered safe in pregnancy. Clindamycin may be substituted for
sulfadiazine for sulfa-intolerant patients. Dapsone appears to cross the placenta.”®’” Over the past several
decades, dapsone (used for primary prophylaxis) has been used safely in pregnancy to treat leprosy, malaria,
and various dermatologic conditions.””’® With long-term therapy, there is a risk of mild maternal hemolysis and
a potential—although extremely low—risk of hemolytic anemia in exposed fetuses with G6PD deficiency.”

Because the odds of perinatal HIV transmission decrease by 6% to 8% per week of ART, clinicians should
consider immediate initiation of ART for pregnant women who are diagnosed with TE and not yet on ART
(BIII).*#! Because in-utero transmission of HIV is associated with HIV viremia at 30 (+/- 4) weeks’ gestation,
immediate ART is particularly indicated for women who are diagnosed with TE in the third trimester (ATIT).%
When providing preconception care for HIV-infected women receiving TE prophylaxis, providers should
discuss the option of deferring pregnancy until TE prophylaxis can be safely discontinued (BILI).

Recommendations for Preventing and Treating Toxoplasma gondii Encephalitis (page 1 of 2)

Preventing 1st Episode of Toxoplasma gondii Encephalitis (Primary Prophylaxis)

Indications for Initiating Primary Prophylaxis:
* Toxoplasma 1gG positive patients with CD4 count <100 cells/mm? (All)

* Toxoplasma seronegative patients receiving a PCP prophylaxis regimen not active against toxoplasmosis should have toxoplasma
serology retested if CD4 count declines to <100 cells/mm? (CIII)

* Prophylaxis against toxoplasmosis should be initiated if seroconversion occurred (All)

Note: All the recommended regimens for preventing 1st episode of toxoplasmosis are also effective in preventing PCP.

Preferred Regimen:
* TMP-SMX 1 DS PO daily (All)

Alternative Regimens:

* TMP-SMX 1 DS PO TIW (BIlI), or

* TMP-SMX SS PO daily (BIll), or

* Dapsone® 50 mg PO daily + (pyrimethamine 50 mg + leucovorin 25 mg) PO weekly (BI), or
* (Dapsone® 200 mg + pyrimethamine 75 mg + leucovorin 25 mg) PO weekly (BI), or

« Atovaquone® 1500 mg PO daily (CIll), or

* (Atovaquone® 1500 mg + pyrimethamine 25 mg + leucovorin 10 mg) PO daily (CHI)

Indication for Discontinuing Primary Prophylaxis:
* CD4 count >200 cells/mm? for >3 months in response to ART (Al)

Indication for Restarting Primary Prophylaxis:
* CD4 count <100 to 200 cells/mm? (Alll)

Treating Toxoplasma gondii Encephalitis

Preferred Regimen (Al):
* Pyrimethamine 200 mg PO once, followed by dose based on body weight:

* Body weight <60 kg: pyrimethamine 50 mg PO daily + sulfadiazine 1000 mg PO g6h + leucovorin 10-25 mg PO daily (can
increase to 50 mg daily or BID)

* Body weight =60 kg: pyrimethamine 75 mg PO daily + sulfadiazine 1500 mg PO g6h + leucovorin 10-25 mg PO daily (can
increase to 50 mg daily or BID)

Alternative Regimens:

* Pyrimethamine (leucovorin)® plus clindamycin 600 mg IV or PO g6h (Al); preferred alternative for patients intolerant of
sulfadiazine or who do not respond to pyrimethamine-sulfadiazine; must add additional agent for PCP prophylaxis, or

* TMP-SMX (TMP 5 mg/kg and SMX 25 mg/kg) (IV or PQ) BID (BI), or
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Recommendations for Preventing and Treating Toxoplasma gondii Encephalitis (page 2 of 2)

« Atovaquone® 1500 mg PO BID + pyrimethamine (leucovorin)® (Bll), or

« Atovaquone® 1500 mg PO BID + sulfadiazine¢ (Bl), or

» Atovaquone® 1500 mg PO BID (BIl), or

* Pyrimethamine (leucovorin)® plus azithromycin 900-1200 mg PO daily (CII)

Total Duration for Treating Acute Infection:
« At least 6 weeks (BII); longer duration if clinical or radiologic disease is extensive or response is incomplete at 6 weeks

Chronic Maintenance Therapy for Toxoplasma gondii Encephalitis

Preferred Regimen:

* Pyrimethamine 25-50 mg PO daily + sulfadiazine 2000-4000 mg PO daily (in 2 to 4 divided doses) + leucovorin 10-25 mg PO
daily (Al)

Alternative Regimen:

* Clindamycin 600 mg PO q8h + (pyrimethamine 25-50 mg + leucovorin 10-25 mg) PO daily (BI); must add additional agent to
prevent PCP (All), or

* TMP-SMX DS 1 tablet BID (BIl), or

* Atovaquone® 750-1500 mg PO BID + (pyrimethamine 25 mg + leucovorin 10 mg) PO daily, or

« Atovaquone® 750~1500 mg PO BID + sulfadiazine 2000-4000 mg PO daily (in 2 to 4 divided doses) (Bll), or
« Atovaquone® 750~1500 mg PO BID (BIl)

Discontinuing Chronic Maintenance Therapy:

« Successfully completed initial therapy, remain asymptomatic of signs and symptoms of TE, and CD4 count >200 cells/mm? for >6
months in response to ART (BI)

Criteria for Restarting Secondary Prophylaxis/Chronic Maintenance
« CD4 count <200 cells/mm? (Alll)

Other Considerations:
* Adjunctive corticosteroids (e.g., dexamethasone) should only be administered when clinically indicated to treat a mass effect
associated with focal lesions or associated edema (BIIl); discontinue as soon as clinically feasible.

* Anticonvulsants should be administered to patients with a history of seizures (Alll) and continued through at least through the
period of acute treatment; anticonvulsants should not be used as seizure prophylaxis (BIII).

2 Whenever possible, patients should be tested for G6PD deficiency before administrating dapsone. Alternative agent should be used if
the patient is found to have G6PD deficiency.

b Atovaquone should be taken with meals or nutritional supplement to ensure adequate oral absorption.

¢ Pyrimethamine and leucovorin doses: Same as doses listed in Preferred Regimen for Acute Infection

d Sulfadiazine dose: Same as weight-based dose listed in Preferred Regimen for Acute Infection

Key to Acronyms: ART = antiretroviral therapy; BID = twice daily; CD4 = CD4 T lymphocyte cell; DS = double strength; G6PD =

glucose-6-phosphate dehydrogenase; IgG = immunoglobulin G; IV = intravenous; PCP = Pneumocystis Pneumonia; PO = orally; g(n)h

= every “n” hours; SS = single strength; TE = toxoplasmic encephalitis; TIW = three times a week; TMP-SMX = trimethoprim-

sulfamethoxazole
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Cryptosporidiosis (Last updated June 17, 2013; last reviewed May 7, 2013)

Epidemiology

Cryptosporidiosis is caused by various species of the protozoan parasite Cryptosporidium, which infect the
small bowel mucosa and, if symptomatic, typically cause diarrhea. Cryptosporidium can also infect other
gastrointestinal and extraintestinal sites, especially in individuals whose immune systems are suppressed.
Advanced immunosuppression—typically CD4 T lymphocyte cell (CD4) counts of <100 cells/uL!'—is
associated with the greatest risk for prolonged, severe, or extraintestinal cryptosporidiosis. The three species
that most commonly infect humans are Cryptosporidium hominis, Cryptosporidium parvum, and
Cryptosporidium meleagridis. Infections are usually caused by one species, but a mixed infection is
possible.?

Cryptosporidiosis remains a common cause of chronic diarrhea in AIDS patients in developing countries,
with up to 74% of diarrheal stools demonstrating the organism.? In developed countries with low rates of
environmental contamination and where potent antiretroviral therapy (ART) is widely available,
cryptosporidiosis has decreased and occurs at an incidence of <1 case per 1000 person-years in patients with
AIDS.* Infection occurs through ingestion of Cryptosporidium oocysts. Viable oocysts in feces can be
transmitted directly through contact with infected humans or animals, particularly those with diarrhea.
Oocysts can contaminate recreational water sources such as swimming pools and lakes, and public water
supplies and may persist despite standard chlorination (see Appendix: Food and Water-Related Exposures).
Person-to-person transmission is common, especially among sexually active men who have sex with men.

Clinical Manifestations

Patients with cryptosporidiosis most commonly have acute or subacute onset of watery diarrhea, which may
be accompanied by nausea, vomiting, and lower abdominal cramping. Severity can range from asymptomatic
to profuse, cholera-like diarrhea. More severe symptoms tend to occur in immune-suppressed patients,
whereas transient diarrhea alone is typical in hosts with competent immune systems. Fever is present in
approximately one-third of patients and malabsorption is common. The epithelium of the biliary tract and the
pancreatic duct can be infected with Cryptosporidium, leading to sclerosing cholangitis and to pancreatitis
secondary to papillary stenosis, particularly among patients with prolonged disease and low CD4 cell
counts.>® Pulmonary infections also have been reported,”!? and may be under-recognized.!!

Diagnosis

Diagnosis of cryptosporidiosis can be made by microscopic identification of the oocysts in stool or tissue
with acid-fast staining or direct immunofluorescence, which offers better sensitivity.'> Immunofluorescence
is estimated to be 10 times more sensitive than acid-fast staining and is now the gold standard for stool
examination. Concentration methods (i.e., formalin ether or formalin-ethyl acetate) and flotation methods
(i.e., Sheather’s sucrose or sodium chloride) may facilitate diagnosis, but they are very labor intensive and
not routinely used in clinical laboratories. Antigen-detection by enzyme-linked immunosorbent assay or
immunochromatographic tests also are useful, with sensitivities reportedly ranging from 66% to 100%,
depending on the specific test. Molecular methods such as polymerase chain reaction (PCR) are even more
sensitive,' detecting as few as five oocysts in spiked stool samples and nearly double the number of cases
identified by microscopic methods. Cryptosporidial enteritis also can be diagnosed from small sections from
intestinal biopsy.

A single stool specimen is usually adequate for diagnosis in individuals with profuse diarrheal illness,
whereas repeat stool sampling is recommended for those with milder disease.
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Preventing Exposure

HIV-infected individuals should be educated and counseled about the different ways that Cryptosporidium
can be transmitted (BIIT). Modes of transmission include having direct contact with infected adults, diaper-
aged children, and infected animals; coming into contact with contaminated water during recreational
activities; drinking contaminated water; and eating contaminated food.

Detailed prevention recommendations related to food and water exposures (including methods for removing
Cryptosporidium from drinking water), pet exposures, and travel-related exposures can be found in Appendix A:
Recommendations to Help HIV-infected Patients Avoid Exposure to, or Infection from, Opportunistic Pathogens.

Scrupulous handwashing can reduce the risk of diarrhea in HIV-infected individuals, including diarrhea
caused by Cryptosporidium."* HIV-infected patients should be advised to wash their hands after potential
contact with human feces (including after diapering small children). Hand-washing also should be
recommended in association with the following activities: after handling pets or other animals, gardening or
having other contact with soil; before preparing food or eating; and before and after sex (BIII). HIV-infected
patients should avoid unprotected sex, especially practices that could lead to direct (e.g., oral-anal) or
indirect (e.g., penile-anal) contact with feces. They should be advised to use barriers such as condoms and
dental dams during sex to reduce such exposures (BIII).

HIV-infected individuals—particularly those with CD4 counts <200 cells/uLL—should avoid direct contact
with diarrhea or stool from pets (BIII). Gloves should be worn when handling feces or cleaning areas that
might have been contaminated by feces from pets (BIII). They should also limit or avoid direct exposure to
calves and lambs (BII). Paying attention to hygiene and avoiding direct contact with stool are important
when visiting premises such as farms or petting zoos where these animals are housed or exhibited.

HIV-infected individuals should not drink water directly from lakes or rivers (AIII). Waterborne infection
also can result from swallowing water during recreational activities. HIV-infected individuals should be
made aware that lakes, rivers, and salt water beaches and some swimming pools, recreational water parks,
and ornamental water fountains may be contaminated with human or animal waste that contains
Cryptosporidium. They should avoid swimming in water that is likely contaminated and should avoid
swallowing water while swimming or playing in recreational water (BIII).

Outbreaks of cryptosporidiosis have been linked to drinking water from municipal water supplies. During
outbreaks or in other situations that impose a community advisory to boil water, boiling water for at least 1
minute will eliminate the risk for cryptosporidiosis (AIII). Using submicron personal-use water filters
(home/office types) or bottled water also may reduce the risk of infection from municipal and well water (BII).

For persons with low CD4 cell counts, the magnitude of the risk of acquiring cryptosporidiosis from drinking
water in a non-outbreak setting is uncertain, and available data are inadequate to recommend that all HIV-
infected persons boil water or avoid drinking tap water in non-outbreak settings. However, HI V-infected
individuals should consider drinking only filtered water (CIII), despite the complexities involved in selecting
appropriate products, the lack of enforceable standards for removal of oocysts, the costs of the products, and
the logistic difficulty of using these products consistently. Note that ice made from contaminated tap water
also can be a source of infection.

HIV-infected patients with low CD4 cell counts should be cautious about eating raw oysters because
cryptosporidial oocysts can survive in oysters for longer than 2 months and have been found in oysters taken
from certain commercial oyster beds (CIII). In the hospital setting, standard precautions for use of gloves and
for hand-washing after removal of gloves should be sufficient to prevent transmission of cryptosporidiosis from
an infected patient to a susceptible HIV-infected individual (BIII). Because of the potential for fomite
transmission, some specialists recommend that HIV-infected patients, especially individuals who are severely
immunocompromised, not share a room with a patient with cryptosporidiosis (CIII).

HIV-infected individuals who travel to developing countries should be warned to avoid drinking tap water or
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using tap water to brush their teeth (BIII). Ice that is not made from bottled water and consumption of raw
fruits or vegetables that could have been washed in tap water should also be avoided (BIII). HI V-infected
individuals also should avoid other sources of Cryptosporidium oocysts as much as possible (BIII). These
include working directly with people with diarrhea; with farm animals such as cattle and sheep; and with
domestic pets that are very young or have diarrhea. If exposure is unavoidable, gloves should be used and
practices for good hand hygiene observed.

Preventing Disease

Because chronic cryptosporidiosis occurs primarily in patients with advanced immunodeficiency, appropriate
initiation of combination ART before the patient becomes severely immunosuppressed should prevent this
disease (AII). Rifabutin and possibly clarithromycin, when taken for Mycobacterium avium complex
prophylaxis, have been found to protect against cryptosporidiosis.!>!® Data are insufficient, however, to
warrant a recommendation for using rifabutin or clarithromycin as chemoprophylaxis for cryptosporidiosis.

Treating Disease

In the setting of severe immune suppression, ART with immune restoration to a CD4 count >100 cells/uL
usually leads to resolution of clinical cryptosporidiosis'’-?! and is the mainstay of treatment. Therefore,
patients with cryptosporidiosis should be started on ART as part of the initial management of their infection
(AII). HIV protease inhibitors (PIs) can inhibit Cryptosporidium in vitro and in animal models, and some
experts believe that PI-based ART is preferable in patients with documented cryptosporidiosis (CIII).?>
Management should also include symptomatic treatment of diarrhea with anti-motility agents (AIII).
Tincture of opium may be more effective than loperamide (CIII). Octreotide, a synthetic octapeptide analog
of naturally occurring somatostatin that is approved to treat secreting tumor-induced diarrhea, is no more
effective than other oral antidiarrheal agents and is usually not recommended (CII).2* Because diarrhea can
cause lactase deficiency, patients should avoid milk products (CIII).

Rehydration and repletion of electrolyte losses by either the oral or intravenous route are important. Severe
diarrhea can exceed >10 L/day among patients with AIDS, often requiring intensive support. Oral
rehydration should be pursued aggressively with oral rehydration solutions (AIII).

Patients with biliary tract involvement may require endoscopic retrograde choledocoduodenoscopy for
diagnosis. They may also benefit from sphincterotomy and/or stenting.?

Several agents have been investigated in small, randomized controlled clinical trials of HIV-infected adults,
including nitazoxanide, paromomycin, spiramycin, bovine hyperimmune colostrum, and bovine dialyzable
leukocyte extract. No pharmacologic or immunologic therapy directed specifically against Cryptosporidium
has been shown to be consistently effective when used without ART."

Nitazoxanide is an orally administered nitrothiazole benzamide with in vivo activity against a broad range of
helminths, bacteria, and protozoa.?®?” It is approved by the U.S. Food and Drug Administration for treatment
of cryptosporidiosis in children and adults. When administered for 3 days at 500 mg twice daily to HIV-
uninfected adults with cryptosporidiosis, nitazoxanide resulted in higher rates of diarrhea resolution and
oocyst-free stools than placebo.? In one study, HIV-infected adults with cryptosporidiosis with CD4 counts
>50 cells/puL were treated with nitazoxanide 500 to 1000 mg twice daily for 14 days; they experienced
substantially higher rates of parasitological cure and resolution of diarrhea than those in the placebo group.?’
This finding was not confirmed, however, in two randomized trials in children.?®?° Data from a
compassionate use program before the advent of potent ART, which included primarily white male adults
with median CD4 counts less than 50 cells/uL, reported that a majority of patients experienced some degree
of clinical response (reduction in frequency of total stool and of liquid stools), usually within the first week
of treatment.>* Adverse events associated with nitazoxanide are limited and typically mild, and no important
drug-drug interactions have been reported. Because of the clinical significance of cryptosporidiosis, a trial of
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nitazoxanide or other anti-parasitic drugs in conjunction with ART, but never instead of ART, can be
considered (CIII).

Paromomycin is a non-absorbable aminoglycoside indicated for the treatment of intestinal amebiasis but not
specifically approved for cryptosporidiosis. It is effective in high doses for the treatment of cryptosporidiosis
in animal models.*! A meta-analysis of 11 published studies of paromomycin in humans reported a response
rate of 67%; however, relapses were common, with long-term success rates of only 33%.% Two randomized
trials comparing paromomycin with placebo among patients with AIDS and cryptosporidiosis showed that
the drug had limited effectiveness in patients with AIDS,**** and a meta-analysis of the two trials found the
drug was not significantly more effective than placebo at reducing diarrheal frequency or parasite burden, but
that analysis was limited by the small sample size and methodologic problems.! One case series suggested a
better response rate in patients receiving paromomycin along with ART.** Paromomycin may be used instead
of nitazoxanide along with, but never instead of ART (CIII).

Special considerations with regard to starting ART

As noted above, patients with cryptosporidiosis should be offered ART as part of the initial management of
their infection (AII). Pls can inhibit Cryptosporidium in vitro and in animal models, thus some authorities
feel that PI-based ART is preferable in patients with documented cryptosporidiosis (CIII).?>

Monitoring of response to therapy and adverse events (including IRIS)

Patients should be monitored closely for signs and symptoms of volume depletion, electrolyte imbalance,
weight loss, and malnutrition. Total parenteral nutrition may be indicated in certain patients (CIII). Immune
reconstitution inflammatory syndrome (IRIS) has not been described in association with treatment of
cryptosporidiosis.

Managing treatment failure

Supportive treatment and optimization of ART to achieve full virologic suppression are the only feasible
approaches to managing treatment failure (AILI).

Preventing Recurrence

No pharmacologic interventions are known to be effective in preventing the recurrence of cryptosporidiosis.

Special Considerations During Pregnancy

Rehydration and initiation of ART are the mainstays of initial treatment of cryptosporidiosis during
pregnancy, as they are in non-pregnant women (AII). Pregnancy should not preclude the use of ART and in
fact is always an indication for ART.* Nitazoxanide is not teratogenic in animals but no human data on use
in pregnancy are available. Nitazoxanide can be used in pregnancy after the first trimester in women with
severe symptoms (CIII). Limited information is available about the teratogenic potential of paromomycin,
but oral administration is associated with minimal systemic absorption, which may minimize potential risk.
Paromomycin can be used in pregnancy after the first trimester in women with severe symptoms (CIII).
Loperamide is poorly absorbed and has not been associated with birth defects in animal studies. However, a
recent study identified an increased risk of congenital malformations, and specifically hypospadias, among
683 women with exposure to loperamide early in pregnancy.*® Therefore, loperamide should be avoided in
the first trimester, unless benefits are felt to outweigh potential risks (CIII). Loperamide is the preferred anti-
motility agent in late pregnancy (CIII). Opiate exposure in late pregnancy has been associated with neonatal
respiratory depression, and chronic exposure may result in neonatal withdrawal, therefore tincture of opium
is not recommended in late pregnancy (AILI).
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Recommendations for Preventing and Managing Cryptosporidiosis

Preventing Chronic Cryptosporidiosis

* Because chronic cryptosporidiosis occurs primarily in persons with advanced immunodeficiency, initiation of ART before the
patient becomes severely immunosuppressed should prevent the disease (All).

Managing Cryptosporidiosis

Preferred Management Strategies:

« Initiate or optimize ART for immune restoration to CD4 count >100 cells/mm? (All).

« Aggressive oral and/or IV rehydration and replacement of electrolyte loss (Alll), and symptomatic treatment of diarrhea with anti-
motility agent (Alll).

* Tincture of opium may be more effective than loperamide as an anti-diarrheal agent (CII).

Alternative Management Strategies:

No therapy has been shown to be effective without ART. Trial of these agents may be used in conjunction with, but not instead of,

ART:

* Nitazoxanide 500-1000 mg PO BID with food for 14 days (CIll) + optimized ART, symptomatic treatment, and rehydration and
electrolyte replacement, or alternatively

* Paromomycin 500 mg PO QID for 14 to 21 days (CllI) + optimized ART, symptomatic treatment and rehydration and electrolyte
replacement

Other Considerations:

* Since diarrhea can cause lactase deficiency, patients should avoid milk products (CII).

Key to Acronyms: ART = antiretroviral therapy; IV = intraveneously; PO = orally; BID = twice a day; QID = four times a day
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Microsporidiosis (Last updated May 7, 2013; last reviewed May 7, 2013)

Epidemiology

Microsporidia are protists related to fungi, defined by the presence of a unique invasive organelle consisting
of a single polar tube that coils around the interior of the spore. They are ubiquitous organisms and are likely
zoonotic and/or waterborne in origin. The microsporidia reported as pathogens in humans include
Encephalitozoon cuniculi, Encephalitozoon hellem, Encephalitozoon (syn Septata) intestinalis,
Enterocytozoon bieneusi, Trachipleistophora hominis, Trachipleistophora anthropophthera, Pleistophora
species, P. ronneafiei, Vittaforma (syn Nosema) corneae, Microsporidium sp, Nosema ocularum, Anncaliia
(syns Brachiola/Nosema) connori, Anncaliia (syn Brachiola) vesicularum, and Anncaliia (syns
Brachiola/Nosema) algerae.”” In the pre-antiretroviral (ART) era, reported prevalence rates of
microsporidiosis varied between 2% and 70% among HIV-infected patients with diarrhea, depending on the
diagnostic techniques employed and the patient population described.**’” The incidence of microsporidiosis
has declined with the widespread use of effective ART, but continues to occur among HIV-infected patients
who are unable to obtain ART or to remain on it.> Microsporidiosis is increasingly recognized among HIV-
uninfected persons, including children, travelers, organ transplant recipients, contact lens wearers, and the
elderly. In patients with immune suppression, clinical signs related to microsporidiosis are most commonly
observed when CD4 T lymphocyte cell (CD4) counts are <100 cells/uL.>*’

Clinical Manifestations

The most common manifestation of microsporidiosis is gastrointestinal tract infection with diarrhea;
however, encephalitis, ocular infection, sinusitis, myositis, and disseminated infection have also been
described.>*’

Clinical syndromes can vary by infecting species. E. bieneusi is associated with malabsorption, diarrhea, and
cholangitis. E. cuniculi is associated with hepatitis, encephalitis, and disseminated disease. E. intestinalis is
associated with diarrhea, disseminated infection, and superficial keratoconjunctivitis. E. hellem is associated
with superficial keratoconjunctivitis, sinusitis, respiratory disease, prostatic abscesses, and disseminated
infection. Anncaliia and Trachipleistophora are associated with keratoconjunctivitis. Nosema, Vittaforma,
and Microsporidium are associated with stromal keratitis following trauma in immunocompetent hosts.
Pleistophora, Anncaliia, and Trachipleistophora are associated with myositis. Trachipleistophora is
associated with encephalitis and disseminated disease.

Diagnosis

Effective morphologic demonstration of microsporidia by light microscopy can be accomplished with
staining methods that produce differential contrast between the spores of the microsporidia and the cells and
debris in clinical samples such as stool. In addition, because of the small size of the spores (1-5 mm),
magnification up to 1,000 times is required for visualization. Chromotrope 2R and the fluorescent

brighteners calcofluor white and Uvitex 2B are useful as selective stains for microsporidia in stool and other
body fluids.®

In biopsy specimens, microsporidia can be visualized with Giemsa, tissue Gram stains (Brown-Hopps Gram
stain), calcofluor white or Uvitex 2B (fluorescent brighteners) staining, Warthin-Starry silver staining, or
Chromotrope 2A.% In gastrointestinal disease, examination of three stools with chromotrope and
chemofluorescent stains is often sufficient for diagnosis. If stool examination is negative and
microsporidiosis is suspected, a small bowel biopsy may be useful. If the etiologic agent is Encephalitozoon
or Trachipleistophora sp., examination of urine often also reveals the organism. Determination of the species
of microsporidia causing disease can be made by the morphology of the organism demonstrated by
transmission electron microscopy, by staining with species-specific antibodies, or by polymerase chain
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reaction using species- or genus-specific primers.*” Assistance of specialists familiar with the species
differentiation of microsporidia should be sought.

Preventing Exposure

Patients with AIDS who have CD4 counts <200 cells/uL should avoid untreated water sources (AIII).
Additional recommendations include general attention to hand washing and personal hygiene, avoiding
eating undercooked meat or seafood, and limiting exposure to animals known to be infected with
microsporidia (BIII).!” The precautions described in the section on cryptosporidiosis also are applicable to
microsporidiosis (see also Appendix: Food and Water-Related Exposures).

Preventing Disease

Because chronic microsporidiosis occurs primarily in patients with advanced immunodeficiency, appropriate
initiation of combination ART before the patient becomes severely immunosuppressed should prevent this
disease (AII). No specific chemoprophylactic regimens are known to be effective in preventing
microsporidiosis.

Treating Disease

Data suggest that treatment with ART enables a patient’s own defenses to eradicate microsporidia,'*'? and
administration of ART with immune restoration (an increase in CD4 count to >100 cells/uL) is associated
with resolution of symptoms of enteric microsporidiosis, including that caused by E. bieneusi.!''* All
patients therefore should be offered ART as part of the initial management of microsporidial infection (AIT).
They should be given fluid support if they have signs of diarrhea and dehydration (AII). Patients with
malnutrition and wasting should be treated with nutritional supplementation (AIII). Antimotility agents can
be used if required for diarrhea control (BIII).

No specific therapeutic agent is available for E. bieneusi infection. A controlled clinical trial suggested that
E. bieneusi infection may respond to oral fumagillin (60 mg/day), a water-insoluble antibiotic made by
Aspergillus fumigatus (BII),'>'° or to its synthetic analog, TNP-470 (BIII).!” However, fumagillin and TNP-
470 are not available for systemic use in the United States. One report indicated that treatment with
nitazoxanide might resolve chronic diarrhea caused by E. bieneusi in the absence of ART;'® however, the
effect appeared to be minimal among patients with low CD4 cell counts. Therefore, this drug cannot be
recommended with confidence (CIII).

Albendazole, a benzimidazole that binds to B-tubulin, has activity against many species of microsporidia, but
it is not effective against Enterocytozoon infections or V. corneae. The tubulin genes of both E. bieneusi'® and
V corneae®® have amino acid residues associated with albendazole resistance. Albendazole is only
recommended for initial therapy of intestinal and disseminated microsporidiosis caused by microsporidia
other than E. bieneusi and V. corneae (AIl).?'%

Itraconazole may be useful in disseminated disease when combined with albendazole, especially in infections
caused by Trachipleistophora or Anncaliia (CIII). Treatment with furazolidone (an agent that is not currently
available in the United States) combined with albendazole was reported to improve clinical signs in four
HIV-infected patients with persistent diarrhea and E. bieneusi infection (CIII);** however, furazolidone has
not been demonstrated to be active in other case reports. Metronidazole and atovaquone are not active in
vitro or in animal models and should not be used to treat microsporidiosis (AII).

Ocular infections caused by microsporidia should be treated with topical Fumidil B (fumagillin
bicylohexylammonium) in saline (to achieve a concentration of 70 pg/mL of fumagillin) (BII).?! Topical
fumagillin is the only formulation available for treatment in the United States and is investigational.
Although clearance of microsporidia from the eye can be demonstrated, the organism often is still present
systemically and can be detected in urine or in nasal smears. Therefore, the use of albendazole as a
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companion systemic agent to fumagillin is recommended in ocular infections (BIII).

Special Considerations with Regard to Starting ART

As noted above, all patients should be offered ART as part of the initial management of microsporidial
infection and also fluid support if they have signs of diarrhea and dehydration (AII). Data suggest that
treatment with ART, which results in immune reconstitution, enables a patient’s own defenses to eradicate
microsporidia.'-1?

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

Although side effects with albendazole are rare, hepatic enzymes should be monitored because elevations
have been reported. Albendazole is not known to be carcinogenic or mutagenic. Topical fumagillin has not
been associated with substantial side effects. Oral fumagillin has been associated with thrombocytopenia,
which is reversible on stopping the drug.

One report of immune reconstitution inflammatory syndrome (IRIS) has been described in an HIV-infected
patient treated with ART in the setting of E. bieneusi infection;> however, no IRIS reactions have been
reported with other species of microsporidia or with other cases of E. bieneusi. Concerns about IRIS should
not alter therapy or the institution of ART (AIII).

Managing Treatment Failure

Supportive treatment and optimization of ART to attempt to achieve full virologic suppression are the only
currently feasible approaches to managing treatment failure (AIII).

Preventing Recurrence

In individuals with relatively competent immune systems (>200 CD4 cells/pL blood), treatment can probably
be discontinued after ocular infection resolves (CIII), but it should be continued indefinitely if CD4 counts
fall below 200 cells/pL blood because recurrence or relapse may occur after treatment discontinuation (BIII).
Whether it is safe to discontinue treatment for other manifestations after immune restoration with ART is
unknown. Based on experience with discontinuation of secondary prophylaxis for other opportunistic
infections, it is reasonable to discontinue chronic maintenance therapy in patients who no longer have signs
and symptoms of microsporidiosis and have a sustained increase in their CD4 counts to levels >200 cells/pL
for 6 months after ART (BIII).!?

Special Considerations During Pregnancy

Rehydration and initiation of ART should be the mainstays of initial treatment of cryptosporidiosis during
pregnancy, as in nonpregnant women (AII). In rats and rabbits, albendazole is embryotoxic and teratogenic
at exposure levels less than that estimated with therapeutic human dosing. There are no adequate and well-
controlled studies of albendazole exposure in early human pregnancy. A recent randomized trial in which
albendazole was used for second-trimester treatment of soil-transmitted helminth infections found no
evidence of teratogenicity or other adverse pregnancy effects.?®

Based on these data, albendazole is not recommended for use during the first trimester (BIII); use in later
pregnancy should be considered only if benefits are felt to outweigh potential risk (CIII). Systemic
fumagillin has been associated with increased resorption and growth retardation in rats. No data on use in
human pregnancy are available. However, because of the antiangiogenic effect of fumagillin, this drug
should not be used systemically in pregnant women (AIII). Topical fumagillin has not been associated with
embryotoxic or teratogenic effects and can be considered when therapy with this agent is appropriate (CIII).
Furazolidone is not teratogenic in animal studies, but human data are limited to a case series that found no
association between first-trimester use of furazolidone and birth defects in 132 exposed pregnancies.?’ Case
reports exist of birth defects in infants exposed to itraconazole, but prospective cohort studies of more than
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300 women with first-trimester exposure did not show an increased risk of malformation.?®* In general,
however, azole antifungals should be avoided during the first trimester (BIII). Loperamide is poorly
absorbed and has not been associated with birth defects in animal studies. However, a recent study identified
an increased risk of congenital malformations, and specifically hypospadias, among 683 women with
exposure to loperamide early in pregnancy.*® Therefore, loperamide should be avoided in the first trimester,
unless benefits are felt to outweigh potential risks (CIII). Loperamide is the preferred antimotility agent in
late pregnancy (CIII). Opiate exposure in late pregnancy has been associated with neonatal respiratory
depression, and chronic exposure may result in neonatal withdrawal, therefore tincture of opium is not
recommended in late pregnancy (AIII).

Recommendations for Managing Microsporidiosis

Preventing Chronic Microsporidiosis

* Because chronic microsporidiosis occurs primarily in persons with advanced immunodeficiency, initiation of ART before the
patient becomes severely immunosuppressed should prevent the disease (All).

Managing Microsporidiosis

« Initiate or optimize ART with immune restoration to CD4 count >100 cells/mm? (All).
* Severe dehydration, malnutrition, and wasting should be managed by fluid support (All) and nutritional supplements (Alll).
« Anti-motility agents can be used for diarrhea control, if required (BIII).

For Gastrointestinal Infections Caused by Enterocytozoon bieneusi
* The best treatment option is ART and fluid support (All).
* No specific therapeutic agent is available for this infection.

* Fumagillin 60 mg PO daily (BIl) and TNP-470 (BIl) are two agents that have some effectiveness, but neither agent is available in
the United States.

* Nitazoxanide may have some effect, but the efficacy is minimal in patients with low CD4 cell count, and cannot be recommended
(cl.

For Intestinal and Disseminated (Not Ocular) Infection Caused by Microsporidia Other Than E. bieneusi and Vittaforma corneae:
« Albendazole 400 mg PO BID (All), continue until CD4 count >200 cells/mm? for >6 months after initiation of ART (BIII)

For Disseminated Disease Caused by Trachipleistophora or Anncaliia
« [traconazole 400 mg PO daily + albendazole 400 mg PO BID (CliI)

For Ocular Infection:

* Topical fumagillin bicylohexylammonium (Fumidil B) 3 mg/mL in saline (fumagillin 70 pg/mL) eye drops—2 drops every 2 hours
for 4 days, then 2 drops QID (investigational use only in United States) (BII), plus albendazole 400 mg PO BID for management of
systemic infection (BIII)

« For patients with CD4 count >200 cells/mm?, therapy can probably be discontinued after ocular infection resolves (CHI).

« For patients with CD4 count <200 cells/mm?, therapy should be continued until resolution of ocular symptoms and CD4 count
increases to >200 cells/uL for at least 6 months in response to ART (BIlI)

Key to Acronyms: ART = antiretroviral therapy; BID = twice daily; PO = orally, QID = four times daily

References

1.  Beauvais B, Sarfati C, Molina JM, Lesourd A, Lariviere M, Derouin F. Comparative evaluation of five diagnostic
methods for demonstrating microsporidia in stool and intestinal biopsy specimens. Ann Trop Med Parasitol. Feb

1993;87(1):99-102. Available at http://www.ncbi.nlm.nih.gov/pubmed/8346996.

2. Deplazes P, Mathis A, Weber R. Epidemiology and zoonotic aspects of microsporidia of mammals and birds.
Contributions to Microbiology. 2000;6:236-260. Available at http://www.ncbi.nlm.nih.gov/pubmed/10943515.

3. Kotler DP, Orenstein JM. Clinical syndromes associated with microsporidiosis. Advances in Parasitology. 1998;40:321-
349. Available at http://www.ncbi.nlm.nih.gov/pubmed/9554078.

4.  Mathis A. Microsporidia: emerging advances in understanding the basic biology of these unique organisms.

Guidelines for the Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents E-4



International Journal for Parasitology. Jun 2000;30(7):795-804. Available at
http://www.ncbi.nlm.nih.gov/pubmed/10899524.

5. Weber R, Bryan RT, Owen RL, Wilcox CM, Gorelkin L, Visvesvara GS. Improved light-microscopical detection of
microsporidia spores in stool and duodenal aspirates. The Enteric Opportunistic Infections Working Group. N Engl J
Med. Jan 16 1992;326(3):161-166. Available at http://www.ncbi.nlm.nih.gov/pubmed/1370122.

6.  Weiss LM, Vossbrinck CR. Microsporidiosis: molecular and diagnostic aspects. Advances in Parasitology.

1998;40:351-395. Available at http://www.ncbi.nlm.nih.gov/pubmed/9554079.
7. Wittner M, Weiss L. The Microsporidia and Microsporidiosis. Washington DC: ASM Press; 1999.
Stark D, Barratt JL, van Hal S, Marriott D, Harkness J, Ellis JT. Clinical significance of enteric protozoa in the

immunosuppressed human population. Clin Microbiol Rev. Oct 2009;22(4):634-650. Available at
http://www.ncbi.nlm.nih.gov/pubmed/19822892.

9.  Sheoran AS, Feng X, Singh I, et al. Monoclonal antibodies against Enterocytozoon bieneusi of human origin. Clin
Diagn Lab Immunol. Sep 2005;12(9):1109-1113. Available at http://www.ncbi.nlm.nih.gov/pubmed/16148179.

10. Didier ES, Weiss LM. Microsporidiosis: current status. Curr Opin Infect Dis. Oct 2006;19(5):485-492. Available at
http://www.ncbi.nlm.nih.gov/pubmed/16940873.

11.  Goguel J, Katlama C, Sarfati C, Maslo C, Leport C, Molina JM. Remission of AIDS-associated intestinal
microsporidiosis with highly active antiretroviral therapy. A/DS. Nov 1997;11(13):1658-1659. Available at
http://www.ncbi.nlm.nih.gov/pubmed/9365777.

12. Miao YM, Awad-El-Kariem FM, Franzen C, et al. Eradication of cryptosporidia and microsporidia following successful
antiretroviral therapy. J Acquir Immune Defic Syndr. Oct 1 2000;25(2):124-129. Available at
http://www.ncbi.nlm.nih.gov/pubmed/11103042.

13. Conteas CN, Berlin OG, Speck CE, Pandhumas SS, Lariviere MJ, Fu C. Modification of the clinical course of intestinal
microsporidiosis in acquired immunodeficiency syndrome patients by immune status and anti-human
immunodeficiency virus therapy. A4m J Trop Med Hyg. May 1998;58(5):555-558. Available at
http://www.ncbi.nlm.nih.gov/pubmed/9598440.

14. Maggi P, Larocca AM, Quarto M, et al. Effect of antiretroviral therapy on cryptosporidiosis and microsporidiosis in
patients infected with human immunodeficiency virus type 1. Eur J Clin Microbiol Infect Dis. Mar 2000;19(3):213-217.
Available at http://www.ncbi.nlm.nih.gov/pubmed/10795595.

15. Molina J, J G, Sarfati C. Trial of oral fumagillin for the treatment of intestinal microsporidiosis in patients with HIV
infection (Letter). AIDS. 2000;14:1341-1348.

16. Molina JM, Tourneur M, Sarfati C, et al. Fumagillin treatment of intestinal microsporidiosis. N Engl J Med. Jun 20
2002;346(25):1963-1969. Available at http://www.ncbi.nlm.nih.gov/pubmed/12075057.

17. Didier PJ, Phillips JN, Kuebler DJ, et al. Antimicrosporidial activities of fumagillin, TNP-470, ovalicin, and ovalicin
derivatives in vitro and in vivo. Antimicrob Agents Chemother. Jun 2006;50(6):2146-2155. Available at
http://www.ncbi.nlm.nih.gov/pubmed/16723577.

18. Bicart-See A, Massip P, Linas MD, Datry A. Successful treatment with nitazoxanide of Enterocytozoon bieneusi
microsporidiosis in a patient with AIDS. Antimicrob Agents Chemother. Jan 2000;44(1):167-168. Available at
http://www.ncbi.nlm.nih.gov/pubmed/10602740.

19. Akiyoshi DE, Weiss LM, Feng X, et al. Analysis of the beta-tubulin genes from Enterocytozoon bieneusi isolates from a
human and rhesus macaque. The Journal of Eukaryotic Microbiology. Jan-Feb 2007;54(1):38-41. Available at
http://www.ncbi.nlm.nih.gov/pubmed/17300517.

20. Franzen C, Salzberger B. Analysis of the beta-tubulin gene from Vittaforma corneae suggests benzimidazole resistance.
Antimicrob Agents Chemother. Feb 2008;52(2):790-793. Available at http://www.ncbi.nlm.nih.gov/pubmed/18056284.

21. Diesenhouse MC, Wilson LA, Corrent GF, Visvesvara GS, Grossniklaus HE, Bryan RT. Treatment of microsporidial
keratoconjunctivitis with topical fumagillin. Am J Ophthalmol. Mar 15 1993;115(3):293-298. Available at
http://www.ncbi.nlm.nih.gov/pubmed/8117342.

22. Dieterich DT, Lew EA, Kotler DP, Poles MA, Orenstein JM. Treatment with albendazole for intestinal disease due to
Enterocytozoon bieneusi in patients with AIDS. J Infect Dis. Jan 1994;169(1):178-183. Available at

Guidelines for the Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents E-5



23.

24.

25.

26.

27.
28.

29.

30.

http://www.ncbi.nlm.nih.gov/pubmed/8277179.

Molina JM, Chastang C, Goguel J, et al. Albendazole for treatment and prophylaxis of microsporidiosis due to
Encephalitozoon intestinalis in patients with AIDS: a randomized double-blind controlled trial. J Infect Dis. May
1998;177(5):1373-1377. Available at http://www.ncbi.nlm.nih.gov/pubmed/9593027.

Dionisio D, Manneschi LI, Di Lollo S, et al. Persistent damage to Enterocytozoon bieneusi, with persistent symptomatic
relief, after combined furazolidone and albendazole in AIDS patients. J Clin Pathol. Oct 1998;51(10):731-736.
Auvailable at http://www.ncbi.nlm.nih.gov/pubmed/10023334.

Sriaroon C, Mayer CA, Chen L, Accurso C, Greene JN, Vincent AL. Diffuse intra-abdominal granulomatous seeding as
a manifestation of immune reconstitution inflammatory syndrome associated with microsporidiosis in a patient with
HIV. AIDS Patient Care STDS. Aug 2008;22(8):611-612. Available at http://www.ncbi.nlm.nih.gov/pubmed/18627278.

Ndyomugyenyi R, Kabatereine N, Olsen A, Magnussen P. Efficacy of ivermectin and albendazole alone and in
combination for treatment of soil-transmitted helminths in pregnancy and adverse events: a randomized open label
controlled intervention trial in Masindi district, western Uganda. Am J Trop Med Hyg. Dec 2008;79(6):856-863.
Auvailable at http://www.ncbi.nlm.nih.gov/pubmed/19052293.

Heinonen OP, Slone D, Shapiro S. Birth Defects and Drugs in Pregnancy. Littleton: Publishing Sciences Group; 1977.
De Santis M, Di Gianantonio E, Cesari E, Ambrosini G, Straface G, Clementi M. First-trimester itraconazole exposure

and pregnancy outcome: a prospective cohort study of women contacting teratology information services in Italy. Drug
Saf. 2009;32(3):239-244. Available at http://www.ncbi.nlm.nih.gov/pubmed/19338381.

Bar-Oz B, Moretti ME, Bishai R, et al. Pregnancy outcome after in utero exposure to itraconazole: a prospective cohort
study. Am J Obstet Gynecol. Sep 2000;183(3):617-620. Available at http://www.ncbi.nlm.nih.gov/pubmed/10992182.

Kallen B, Nilsson E, Otterblad Olausson P. Maternal use of loperamide in early pregnancy and delivery outcome. Acta
paediatrica. May 2008;97(5):541-545. Available at http://www.ncbi.nlm.nih.gov/pubmed/18394096.

Guidelines for the Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents E-6



Mycobacterium tuberculosis Infection and Disease (Last updated
May 7, 2013; last reviewed May 7, 2013)

Epidemiology

Tuberculosis (TB) infection occurs when a susceptible person inhales droplet nuclei containing
Mycobacterium tuberculosis organisms. The immune response usually limits multiplication of tubercle
bacilli within 2 to 12 weeks after infection. However, viable bacilli persist for years, a condition referred to
as latent TB infection (LTBI). Individuals with LTBI are asymptomatic and are not infectious. TB disease
(clinically active disease, often with positive cultures) can develop soon after exposure (primary disease) or
after reactivation of latent infection.

In individuals with LTBI, the risk of reactivation with TB disease increases very soon after HIV infection.!
The estimated annual risk of reactivation with TB disease among those with untreated HIV infection and
LTBI is 3% to 16% and approximates the lifetime risk for HIV-uninfected individuals with LTBI (~5%).2 TB
disease can occur at any CD4 T lymphocyte (CD4 cell) count, although the risk increases with progressive
immunodeficiency.?

Antiretroviral therapy (ART) results in a prompt and marked decrease in the incidence of TB disease, an
effect that has been documented in settings with low* and high case rates.>® Even with the beneficial effects
of ART, HIV-infected patients remain at higher risk of TB disease than the general population.’

Rates of TB in the United States are declining, with 3.6 new cases per 100,000 population reported in 20108
(a total of 11,182 cases). The prevalence of LTBI in the general population of the United States is 4%.° The
incidence of HIV-related TB has declined more rapidly than the rate of active TB in the general population,'®
which is probably related to the widespread use of ART. In recent years there have been fewer than 1000 new
cases of HIV/TB co-infection identified per year in the United States.®!!!2

As with TB in the general U.S. population, HIV-related TB disease is increasingly seen in people born
outside of the United States.!” Notably, TB disease has not decreased significantly in recent years among
foreign-born persons with HIV disease in the United States.!®!3

Despite these favorable epidemiological trends, TB remains an important opportunistic illness in the United
States. In the era of potent ART, TB disease remained the second most common initial opportunistic illness in
New York City.!'* Unlike most opportunistic infections (OIs), TB is transmissible, particularly to others who
are HIV-infected. Therefore, clinicians caring for patients with HIV must remain vigilant in efforts to prevent
TB, knowledgeable about the clinical presentation of HIV-related TB, and cognizant of the complexities of
cotreatment of HIV and TB.

Preventing Exposure

The most common predisposing factor for TB is birth or residence outside of the United States. Therefore,
patients with HIV infection who travel or work internationally in settings with a high prevalence of TB
should be counseled about the risk of TB acquisition and the advisability of testing for LTBI upon return
(AIII). Although some health care and correctional settings in the United States present risks of TB
exposure, HI V-infected individuals need to take no precautions beyond those recommended for anyone in
those environments (AIII).

Preventing Disease-Diagnosis and Treatment of Latent TB Infection

The estimated annual risk of active TB among HIV-infected patients with LTBI is 3 to 12 times higher than
for the general population.'>!® Furthermore, development of HIV-related TB increases viral load!'” and the
risk of HIV disease progression'” and death'® compared with CD4-matched, HIV seropositive controls.

Guidelines for the Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents F-1



Among HIV-infected individuals, treatment of LTBI decreases the risk of TB disease by 62% and the risk of
death by 26%.'° Therefore, prevention of TB disease by screening for and appropriately treating LTBI is a
key component of HIV care.

Diagnosis of Latent Tuberculosis Infection

Testing for LTBI at the time of HIV diagnosis should be routine, regardless of an individual’s epidemiological
risk of TB exposure. Individuals with negative diagnostic tests for LTBI who have advanced HIV infection
(CD4 cell count <200 cells/mm?) and no indications for initiating empiric LTBI treatment should be retested for
LTBI once they start ART and attain a CD4 count >200 cells/mm?.2°?! Annual testing for LTBI is recommended
only for HIV-infected patients who are at high risk of repeated or ongoing exposure to those with active TB.

Traditionally, LTBI has been defined by the presence of a positive tuberculin skin test (TST) (=5 mm of
induration at 48—72 hours) in individuals with no clinical or radiographic evidence of TB disease. Although
experience with the TST in HIV-infected individuals is extensive, it has several disadvantages: the requirement
for two visits to place and read the test, decreased specificity in those who received Bacillus Calmette-Guerin
(BCG) vaccination, and decreased sensitivity in those with advanced immunodeficiency.?? Limitations of the
TST have led to interest in interferon-gamma release assays (IGRAs) for detection of LTBI.

Current evidence suggests that IGRAs have higher specificity (92%-97%) than TST (56%-95%), better
correlation with surrogate measures of exposure to M. tuberculosis,” and less cross reactivity because of
BCG vaccination or other non-tuberculous mycobacteria exposure.?*?* Three IGRAs are Food and Drug
Administration (FDA) approved and available in the United States. Progressive immunodeficiency is
associated with decreased sensitivity of IGRAs, although immunodeficiency may have less impact on the
sensitivity of IGRAs than on the sensitivity of TST.?

In HIV-infected patients, the correlation between TST and IGRAs is poor to moderate.?”-* In prospective
studies, positive results with either TST or IGRA were associated with an increased risk of developing TB
disease;?** in some studies, patients with a positive IGRA were at a higher risk of subsequently developing
TB disease than were those with a positive TST.>"* For all of its limitations, TST response remains strongly
predictive of response to isoniazid preventive therapy among those with HIV infection.!” Whether the same

is true of the IGRASs remains to be demonstrated.

In programmatic settings in the United States, TB screening based on the TST has been suboptimal, with
only 47% to 65% of patients completing screening.***5 A higher proportion of patients may complete
screening for TB if testing is done with IGRAs.

No definitive comparisons have been done of TST and IGRAs for screening HIV-infected individuals in low-
burden settings such as the United States. Both TST and the FDA-approved IGRAs are appropriate for TB
screening in HIV-infected individuals.’® Some experts have suggested using both TST and IGRA to screen
for LTBI, but the predictive value of this approach is unclear, and it would be more expensive and more
difficult to implement. Routine use of both TST and IGRAs to screen for LTBI is not recommended in the
United States.*

Patients with TB disease often demonstrate immune reactivity against M. tuberculosis in TST and IGRA
testing. Therefore, any positive result with TST or IGRA should trigger expeditious evaluation for the
possibility of active TB. Most, but not all, HIV-infected individuals with TB disease have symptoms; the
absence of any symptoms has a 97% negative predictive value for culture-positive TB.?” The addition of a
chest radiograph improves the sensitivity of symptom screening algorithms. Sputum culture is the gold
standard for diagnosing pulmonary TB disease but is not cost effective for screening HIV-infected patients
who are asymptomatic, particularly in the United States, where TB prevalence is very low. Therefore,
screening for symptoms (asking for cough of any duration) coupled with chest radiography is recommended
to exclude TB disease in a patient with a positive TST or IGRA.
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When to Start Primary Prophylaxis (i.e., Treating Latent Tuberculosis Infection)

HIV-infected individuals who test positive for LTBI but have no evidence of TB disease should receive LTBI
treatment (AI). HIV-infected close contacts of anyone who has infectious TB also should receive
prophylaxis, regardless of results of screening tests for LTBI (AII). Notably, for HIV-infected individuals
who are anergic and have not had recent contact with anyone with infectious TB, treatment of LTBI is not
associated with clinical benefit and is not recommended (AI).**!

Preferred and Alternative Drugs for Treatment of Latent Tuberculosis Infection

Isoniazid administered for 9 months remains the preferred therapy, with proven efficacy, good tolerability,
and infrequent severe toxicity (AII). Isoniazid can potentiate the risk of peripheral neuropathy when used
with some antiretroviral (ARV) drugs, most notably the dideoxynucleosides (didanosine, stavudine), which
are seldom used in clinical practice in the United States. [soniazid, when used with efavirenz- or nevirapine-
based regimens, does not significantly increase risk of hepatitis—the most important adverse effect.*>*
Isoniazid should be supplemented with pyridoxine at a dose of 25 mg/day to prevent peripheral neuropathy
(AIII). A significant disadvantage of the 9-month regimen is that most patients in the United States and
Canada do not complete all 9 months of therapy.*-*® Shorter regimens are more likely to be completed.*-*
Recent data from an open-label, randomized non-inferiority trial comparing a 3-month regimen of isoniazid
plus rifapentine, given by directly observed therapy (DOT) once weekly, with a 9-month regimen of self-
administered once daily isoniazid demonstrated that, after 33 months of follow-up, the 3-month
isoniazid-rifapentine regimen was as effective as the 9-month isoniazid regimen.*’ The shorter course
regimen had the advantage of a higher completion rate. These results led to a recent Centers for Disease
Control and Prevention (CDC) recommendation that 3-months of once weekly isoniazid-rifapentine given by
DOT can be used as an equal alternative to the standard 9-month regimen.*® However, the 3-month regimen
is not recommended for HIV-infected patients receiving ART because of potentially significant drug
interactions between rifapentine and some ARV drugs (AIII).*® Other alternative therapies for
chemoprophylaxis are shown in Table 1; the regimen of 2 months rifampin plus pyrazinamide is not
recommended because of the risk of severe and sometimes fatal hepatotoxicity (AII). Rifampin- or
rifabutin-containing regimens may require dose adjustments of ARV or rifabutin (Table 5).

LTBI treatment and ART act independently to decrease the risk of TB disease.*->! Therefore, use of both
interventions is recommended for those who have LTBI and an indication for ART (AII).

Monitoring of Response to Treatment of Latent Tuberculosis Infection

Patients receiving daily LTBI treatment through self-administration should be seen by the prescribing clinician
on a monthly basis to assess adherence and evaluate for possible drug toxicity; generally, not more than 1
month’s supply of drugs should be prescribed. Individuals taking a twice-weekly regimen should receive LTBI
treatment by direct observation. Risk of hepatitis from isoniazid prophylaxis may not be higher in HIV-infected
individuals than those who are uninfected, but baseline measurements of serum aspartate aminotransferase
(AST) or alanine aminotransferase (ALT) and total bilirubin are recommended, and if results are abnormal,
testing should be repeated.’? Individuals with concomitant chronic viral hepatitis may be at increased risk of
isoniazid-related hepatotoxicity, and they should be treated for LTBI and closely monitored. With isoniazid,
liver enzymes typically increase in the first 3 months but then (through the process of hepatic adaptation) return
to normal despite continued therapy. LTBI treatment should be stopped in asymptomatic patients who have a
more-than-fivefold increase in AST levels above the upper limit of normal (ULN), symptomatic patients who
have a more-than-threefold increase above ULN in AST levels, and patients regardless of symptoms with
baseline abnormal transaminases who have a more-than-twofold increase above their baseline AST levels.
Patients should be reminded at each visit about potential adverse effects (i.e., unexplained anorexia, nausea,
vomiting, dark urine, icterus, rash, persistent paresthesias of the hands and feet, persistent fatigue, weakness or
fever lasting 3 days or more, abdominal tenderness, easy bruising or bleeding, and arthralgia) and told to
immediately stop isoniazid and return to the clinic for an assessment.
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