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What's New in the Guidelines for the Prevention and
Treatment of Opportunistic Infections in Adults and
Adolescents with HIV

The Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and
Adolescents with HIV document is published in an electronic format and updated as relevant changes
in prevention and treatment recommendations occur.

All changes are developed by the subject-matter groups listed in the document. (Changes in group
composition also are posted promptly.) These changes are reviewed by the editors and by relevant
outside reviewers before the document is altered. Major revisions within the last six months are as
follows:

January 18, 2023

Hepatitis C Virus

e Added criteria to identify patients who are eligible for a simplified hepatitis C virus (HCV)
treatment approach.

e Provided treatment regimens with an updated recommendation for the use of simplified, pan-
genotypic regimens.

e Added a table of drug interactions between common antiretroviral and recommended HCV
treatment regimens.

September 28, 2022

Monkeypox

e Added links to useful government and professional association websites.

September 7, 2022

Hepatitis B Virus

e Updated the information on vaccines to recommend a double-dose recombinant hepatitis B
vaccine and to include as an alternative the recombinant HBsAg vaccine conjugated to CpG 1018
(Heplisav-B).

e Emphasized avoidance of dolutegravir/lamivudine (3TC) for antiretroviral therapy for people
who are HBsAg positive because 3TC is the only active drug against hepatitis B virus in this
regimen.

Immunization

e Harmonized recommendations for the hepatitis B vaccine with the updated Hepatitis B Virus
section (see above).
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¢ Noted that two new pneumococcal conjugate vaccines are now preferred for protection against
invasive pneumococcal disease: PCV15 (given in series with PPSV23) and PCV20 (given as a
single vaccine).

e Recommended the recombinant herpes zoster vaccine (RZV) for all individuals with HIV who
are 18 years and older rather than 50 years and older.

August 1, 2022

Monkeypox

e Added a brief statement about monkeypox with a link to information from the Centers for
Disease Control and Prevention (CDC).

¢ Information about monkeypox as an HIV-related opportunistic infection will be added to this
guideline as relevant data emerge.
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Introduction

Updated: June 9, 2022
Reviewed: January 11, 2023

Opportunistic infections (Ols), which in the context of HIV have been defined as infections that are
more frequent or more severe because of HIV-mediated immunosuppression,* were the first clinical
manifestations that alerted clinicians to the occurrence of AIDS. Pneumocystis pneumonia
toxoplasma encephalitis, cytomegalovirus retinitis, cryptococcal meningitis, tuberculosis,
disseminated Mycobacterium avium complex (MAC) disease, and pneumococcal respiratory disease,
as well as certain cancers such as Kaposi sarcoma and central nervous system lymphoma, have been
hallmarks of AIDS. These Ols, and many more, occurred on average 7 to 10 years after infection
with HIV.22 Until effective antiretroviral therapy (ART) was developed, patients generally survived
only 1 to 2 years after the initial manifestation of AIDS.*

Starting in the late 1980s, the use of chemoprophylaxis, immunization, and better strategies for
managing Ols improved quality of life and lengthened survival of people with HIV.® Early
antiretroviral drugs and treatment strategies added further benefit.® However, the introduction of
highly effective combination ART in the mid-1990s has most profoundly reduced Ol-related
morbidity and mortality in people with HIV."*3

Despite the availability of multiple safe, effective, and simple ART regimens that, when used widely,
have led to corresponding population-level declines in the incidence of Ols, 141> the Centers for
Disease Control and Prevention (CDC) estimates that more than 13% of people with HIV are
unaware of their HIV infection and that 34% of Americans who are aware of their HIV infection are
not effectively virally suppressed.'® As a result, Ols continue to cause preventable morbidity and
mortality in the United States.

Achieving and maintaining durable viral suppression in all people with HIV, and thus preventing or
substantially reducing the incidence of HIV related Ols, remains challenging for three main reasons:

e Not all HIV infections are diagnosed, and once diagnosed many persons have already
experienced substantial immunosuppression. CDC estimates that in 2019, among those with
diagnosed HIV, approximately 20% had a CD4 T lymphocyte (CD4) cell count <200 cells/mm?®
(or <14%) at the time of diagnosis.'®

o Not all persons with diagnosed HIV receive timely continuous HIV care or are prescribed ART.
CDC estimates that in 2019, 81% of people with newly diagnosed HIV had been linked to care
within 1 month. Among people with HIV, only 58% were adequately engaged in continuous
care.'®

¢ Not all persons greater than 13 years old treated for HIV achieve durable viral suppression.
CDC estimates that in 2019, only 68% of persons had durable viral suppression within 6 months
of HIV diagnosis.!” Causes for the suboptimal response to treatment include poor adherence,
unfavorable pharmacokinetics, or unexplained biologic factors.*3°

Thus, some people with HIV infection will continue to present with an Ol as the sentinel event
leading to a diagnosis of HIV infection or present with an Ol as a complication of unsuccessful viral
suppression.’
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Durable viral suppression eliminates most but not all Ols. Tuberculosis, pneumococcal disease, and
dermatomal zoster are examples of infectious diseases that occur at higher incidence in people with
HIV regardless of CD4 count. The likelihood of each of these Ols occurring does vary inversely with
the CD4 count, however.?0%

When certain Ols occur—most notably tuberculosis and syphilis—they can increase plasma viral
load,?"3! which both accelerates HIV progression and increases the risk of HIV transmission if
patients are not virally suppressed by ART.

Thus, clinicians continue to need to be knowledgeable about the prevention and management of HIV-
related 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. government.® This guideline was published in the Morbidity and Mortality
Weekly Report (MMWR), which was the most rapid mode of publication at the time. It was followed
by a guideline on prevention of MAC disease in 1993.% In 1995, these guidelines were expanded to
include the treatment of 18 HIV-related Ols. In 2004, information about the prevention of HIV-
related Ols was incorporated into the guidelines. The National Institutes of Health (NIH), the CDC,
and the HIV Medicine Association of the Infectious Diseases Society of America (HIVMA/IDSA)
now jointly co-sponsor these guidelines,*3® which have been published in peer-reviewed journals
and/or the MMWR in 1997, 1999, and 2002.%* Since 2009, the guidelines have been managed as a
living document on the web with each chapter reviewed quarterly by the guidelines committee.
Updates are published as often and as promptly as deemed appropriate by the guidelines committee.

Data regarding the use of these guidelines demonstrate that the document is a valuable reference for
HIV health care providers. In 2021, there were approximately 417,000 page views of the online
version of the guidelines, and approximately 19,600 PDF downloads.

All guideline recommendations regarding therapy and prevention are rated in terms of the quality of
supporting evidence; comments about diagnosis are not rated. These ratings allow readers to assess
the relative importance of each recommendation. This document focuses on adults and adolescents;
recommendations for children with HIV can be found in separate documents on the Clinicalinfo
website.

These guidelines are intended for clinicians, other health care providers, patients with HIV, and
policymakers in the United States. Guidelines pertinent to other regions of the world, especially
resource-limited countries, may differ with respect to the spectrum of relevant Ols and the diagnostic
and therapeutic options that are available to clinicians.

Snapshot of Guidelines Development Process

These guidelines were prepared by the Ol Working Group under the auspices of the NIH Office of
AIDS Research Advisory Council (OARAC), an authorized Federal Advisory Committee to the U.S.
Department of Health and Human Services established in 1994. Briefly, co-editors who are selected
and appointed by their respective agencies or organizations (i.e., NIH, CDC, IDSA) convene Ol-
specific working groups of clinicians and scientists with subject matter expertise in those specific
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Ols. The co-editors appoint a leader for each working group. The working groups review in real time
the relevant literature published since the last review of the guidelines and, if indicated, propose
revised recommendations, which are then presented to the co-editors and other working group
leaders. The co-editors and working group leaders have a teleconference quarterly to determine
changes in each section that are indicated. The co-editors also convene a meeting with panel
members each year to review progress and set an agenda for the coming year. Final guidelines
revisions posted on the Clinicalinfo website may include additional changes made by the co-editors
under the advisement of OARAC.

The names and affiliations of all contributors, as well as their financial disclosures, are provided in
Appendix B: Panel Roster and Financial Disclosures.
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Guidelines Development Process

Topic

Comment

Goal of the guidelines

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

Panel members

The Panel on Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults
and Adolescents with HIV (the Panel) is composed of 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 Panel
members with 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 health care community by the co-editors and
assigned to a working group for one or more of the guideline sections based on the member’s
area of subject matter expertise. Each working group is chaired by a 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. Prospective Panel members may self-nominate at any time. When specific
or unique subject matter expertise is required, the co-editors together with working group
leaders may solicit advice from individuals with such specialized knowledge. The list of the
current Panel members can be found in Appendix B: Panel Roster and Financial Disclosures.

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 B: Panel Roster and Financial Disclosures. The co-editors review each reported
association for potential conflicts of interest and determine the appropriate action:
disqualification from the Panel, disqualification or recusal from topic review and discussion, or
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 accommodation, or gifts
from an entity having a commercial interest in that product. Financial interests also include
direct compensation for membership on an advisory board, data safety monitoring board, or
speakers’ bureau. Compensation and support provided to a Panel member’s university or
institution (e.g., grants, research funding) is not considered a financial conflict of interest. The
co-editors strive to ensure that 50% or more of the members of each working group have no
conflicts of interest.

Users of the guidelines

HIV treatment providers

Developer

Panel on Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and
Adolescents with HIV—a working group of the NIH Office of AIDS Research Advisory Council
(OARAC). See Appendix B: Panel Roster and Financial Disclosures.

Funding source

The Office of AIDS Research (OAR), NIH

Evidence collection

The recommendations in the guidelines are 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
identifying relevant literature, conducting a systematic comprehensive review of that literature,
and proposing updates to the guidelines based on the literature review.
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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.g., case series,
prospective cohort, randomized controlled trial), the quality and appropriateness of the
methods, and the number of participants and effect sizes observed. Finally, all proposed
recommendations and supporting evidence are reviewed by the co-editors and subject matter
experts at CDC before final approval and publication. OAR reviews all proposed
recommendations and gives final approval.

Recommendation rating

Recommendations are rated according to the information in the table below, “Rating System for
Prevention and Treatment Recommendations,” and accompanied, as needed, by explanatory
text that reviews the evidence and the working group’s assessment. All proposed changes are
discussed during teleconferences and by email and then assessed by the Panel's co-editors
and reviewed by OAR and CDC before being endorsed as official recommendations.

Other guidelines

These guidelines focus on prevention and treatment of HIV-related Ols for adults and
adolescents. A separate guideline outlines similar recommendations for children who have HIV
infection. These guidelines are also available on the Clinicalinfo website.

Update plan

Each working group leader and the co-editors meet every 3 months by teleconference to review
interim 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. In the event of new data of clinical
importance, the Panel may post an interim announcement on the Clinicalinfo website pending
update of the guidelines with the appropriate changes.

How to Use the Information in these Guidelines

Recommendations in this report address:

Treating disease;

© © N o g s~ wbdhE

Preventing disease;

Preventing exposure to opportunistic pathogens;

Discontinuing primary prophylaxis after immune reconstitution;

When to start ART in the setting of an acute Ol;

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

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

Discontinuing secondary prophylaxis or chronic maintenance therapy after immune
reconstitution; and

10. Special considerations during pregnancy.

Recommendations are rated according to the criteria in the table below and accompanied, as needed,
by explanatory text that 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 the Roman numerals I, 11, or 111 indicate the quality of the evidence
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supporting the recommendation. In cases where there are no data for the prevention or treatment of
an Ol based on studies conducted in people with HIV, but there are data derived from studies in
people without HIV that could plausibly guide management of patients with HIV, the
recommendation is rated Il or 111 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 and/or
validated laboratory endpoints

B: Moderate recommendation for the statement [l One or more well-designed, non-randomized trials or
observational cohort studies with long-term clinical outcomes

C: Optional recommendation for the statement [ll:  Expert opinion

This document also includes tables in each section pertinent to the prevention and treatment of the
OI(s) in that section, as well as seven summary tables at the end of the document (Tables 1-7) and a
figure of the latest Advisory Committee of Immunization Practices immunization recommendations
adapted to adults and adolescents with HIV.
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Bacterial Enteric Infections

Updated: April 12, 2022
Reviewed: January 11, 2023

Epidemiology

Rates of Gram-negative bacterial enteric infections are at least 10 times higher among adults with
HIV than in the general population, but these rates decline among people with HIV when treated with
antiretroviral therapy (ART).>" The risk of bacterial diarrhea varies according to CD4 T lymphocyte
(CD4) count® and is greatest in individuals with clinical AIDS or CD4 counts <200 cells/mm®. The
bacteria most frequently isolated by culture from adults with HIV in the United States are Salmonella
(particularly Salmonella enterica serotypes Typhimurium and Enteritidis), Shigella, and
Campylobacter. Diarrheagenic Escherichia coli, particularly enteroaggregative E. coli, may
contribute to the burden of diarrheal disease,? but their role is understood poorly because diagnosis
remains a research-only test. Clostridioides difficile—associated infection (CDI) is common in people
with HIV; data® suggest that low CD4 count (<50 cells/fmm?) is an independent disease risk factor in
addition to traditional risk factors, such as exposure to a health care facility or to antibiotics.
Incidence of community-onset CDI is increasing, and health care providers also should consider CDI
in the evaluation of outpatient diarrheal illnesses in people with HIV. Data on Helicobacter pylori
infection in HIV infection are limited and do not suggest excess risk in people with HIV. Other
enteric infections that may cause diarrhea—such as Mycobacterium avium complex (MAC) and
cytomegalovirus—are discussed elsewhere in these guidelines.

As with bacterial enteric infections in HIV-uninfected persons, the probable source for most bacterial
enteric infections in people with HIV is ingestion of contaminated food or water.® Sexual activity
with the potential for direct or indirect fecal-oral exposure also increases risk of infections, especially
with Shigellal® and Campylobacter.!! HIV-associated alterations in mucosal immunity or intestinal
integrity and treatment with acid-suppressive agents may increase the risk of enteric bacterial
infections.

Clinical Manifestations

Three major clinical syndromes of infection are associated with Gram-negative enteric bacteria
among people with HIV:

o Self-limited gastroenteritis;

o Severe and prolonged diarrheal disease, potentially associated with fever, bloody diarrhea, and
weight loss; and

» Bacteremia associated with extra-intestinal involvement, with or without concurrent or preceding
gastrointestinal (GI) illness.*?

Severe community-associated diarrhea often is defined as six or more loose stools (loose stool is
defined as defecated material that takes the shape of a container) per day with or without other signs
of systemic illness, such as fecal blood, orthostatic hypotension, or fever. In people with HIV, the
risk of more profound illness increases with the degree of immunosuppression.>**16 Relapses in
infection with Salmonella and other Gram-negative bacterial enteric pathogens after appropriate
treatment have been well documented in people with HIV .17
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Diagnosis

Assessment of patients with diarrhea should include a complete exposure history (i.e., ingestion of
contaminated food or water, sexual history or other fecal-oral exposures, pet exposures, travel-related
exposures, exposure to antibiotics or chemotherapies, use of acid-suppressing medications, recent
hospitalization); a medication review, because diarrhea is a common side effect of some ART and
antibiotics; quantification of the diarrheal illness by stool frequency, volume, duration, and presence
of blood; and associated signs and symptoms, such as presence and duration of fever. Physical
examination should include measurement of temperature and assessment of intravascular volume and
nutritional status.

The diagnosis of Gram-negative bacterial enteric infection is established through cultures of stool
and blood or stool molecular methods (i.e., culture-independent diagnostic tests [CIDTs]). Although
stool molecular methods rapidly diagnose enteric infections, stool cultures are required to obtain
phenotypic antibiotic sensitivity testing for isolated enteric pathogens. Thus, the Centers for Disease
Control and Prevention recommends reflex stool cultures and antibiotic sensitivity testing for
specimens with positive CIDT reports given increasing resistance detected in enteric bacterial
infections.?’ Because incidence of bacteremia associated with Salmonella gastroenteritis is high in
people with HIV—particularly those with advanced disease—blood cultures should be obtained from
any patient who has diarrhea and fever. For shigellosis, blood cultures may be helpful but are less
likely to be positive than in salmonellosis.

Other infections for which people with HIV are at risk, albeit at a lower rate, are non-jejuni, non-coli
Campylobacter species—such as C. fetus, C. upsaliensis, and C. lari—and the enterohepatic
Helicobacter spp. (H. cineadi and H. fennelliae), which were described originally as Campylobacter
spp. Blood culture systems typically will grow these bacteria, but they are unlikely to be identified on
routine stool cultures performed by most laboratories because growing these fastidious organisms
requires special stool culture conditions.

The diagnosis of CDI can be made only through careful selection of the correct population for testing
and a correlation of clinical and laboratory findings. Patient populations at risk for C. difficile
diarrhea include patients who recently received or currently are receiving antibiotics (including
antimicrobial prophylaxis) or cancer chemotherapy, those who have been hospitalized in the past 4 to
6 weeks (or currently are hospitalized), those who reside in a long-term care facility, those with CD4
counts <200 cells/mm?, those taking acid-suppressive medications, and those with moderate-to-
severe community-acquired diarrhea.* Only patients with diarrhea (defined as three or more loose
stools in 24 hours) should be tested for C. difficile to limit detection of asymptomatic colonization,
and only stool samples that take the shape of the container (i.e., diarrheal) should be tested for

C. difficile toxin B. Detection of either the C. difficile toxin B gene (using nucleic acid amplification
testing [NAAT]) or the C. difficile toxin B protein (using an enzyme immunoassay [EIA]) is required
for diagnosis. EIAs suffer from low sensitivity, whereas polymerase chain reaction (PCR) assays
have high sensitivity and can detect asymptomatic carriers. Glutamate dehydrogenase (GDH) antigen
enzyme immunoassays, which detect an antigen common to C. difficile strains, whether or not
toxigenic, must be combined with a second confirmatory test for stool C. difficile toxin B.?” Based on
the criteria above (i.e., patient meets the definition of diarrhea and the stool sample is diarrhea, taking
the shape of the container), Infectious Diseases Society of America (IDSA) and Society for
Healthcare Epidemiology of America (SHEA) guidelines for C. difficile infection support using an
NAAT alone or a multiple-step algorithm (e.g., GDH plus toxin B assay) versus an EIA alone for

C. difficile testing.?®
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Endoscopy generally should be reserved for patients in whom stool culture, microscopy, C. difficile
toxin B assay, and blood culture fail to reveal an etiology or in whom treatment for an established
diagnosis fails. Endoscopy with biopsy may be required for diagnosing etiologies other than bacterial
enteric infections—including cryptosporidiosis, microsporidiosis, cytomegalovirus, or MAC
gastroenteritis—and noninfectious causes of GI symptoms.

Clinicians should remain alert to the possibility of sexually transmitted infections (STIs). Some
sexually transmitted rectal infections (e.g., proctitis due to lymphogranuloma venereum, Neisseria
gonorrhoeae, or Treponema pallidum) can produce symptoms similar to colitis due to Salmonella,
Shigella, and Campylobacter spp. infection. If stool cultures fail to yield enteric bacterial pathogens
in patients with symptoms of proctitis or colitis, diagnostic evaluation for STIs with anoscopy,
culture, and biopsy and NAATS should be considered.

Preventing Exposure

Multiple epidemiologic exposures can place people at risk of enteric illnesses. The most common are
ingestion of contaminated food or water and fecal-oral exposures. Providing advice and education
about such exposures is the responsibility of the health care provider. The clinical condition and CD4
count of a person with HIV can help the provider determine what prevention recommendations are
most appropriate. People with HIV with CD4 counts <200 cells/mm? or a history of AIDS-defining
illness®* are at the greatest risk of enteric illnesses®; however, excess risk of undetermined magnitude
or duration may persist in those with lesser degrees of immune impairment, including individuals
treated with ART.

Individuals should be advised to wash their hands regularly with soap and water or alcohol-based
cleansers to reduce the risk of enteric infection (Alll). To prevent enteric infections, soap and water
are preferred over alcohol-based cleansers, which do not kill C. difficile spores and are active only
partially against norovirus and Cryptosporidium (Alll). People with HIV should be advised to wash
their hands after potential contact with human feces (e.g., through defecation, cleaning feces from
infants, contact with a person who has diarrhea), after handling pets or other animals, after gardening
or other contact with soil, before preparing food and eating, and before and after sex (Alll). People with
HIV should avoid unprotected sex practices—such as anal sex and oral-anal contact—that could
result in oral exposure to feces and, in addition to handwashing, they should be advised to use barriers—
such as dental dams—during sex to reduce exposures when possible (Alll). Avoiding sex while any
partner has diarrhea may further reduce risk of transmission.

Preventing Disease

Antimicrobial prophylaxis to prevent bacterial enteric illness is not routinely recommended,
including for travelers (Alll). Prophylactic antimicrobial treatment can elicit adverse reactions,
promote the emergence of resistant organisms, and increase the risk of CDI. In rare cases, however,
antimicrobial prophylaxis with rifaximin, azithromycin, or fluoroquinolones can be considered—
such as for immunosuppressed travelers, depending on their level of immunosuppression, the region
of travel, and the trip’s duration (C111).° Because of toxicities associated with fluoroquinolone use
(e.g., C. difficile infection, tendinitis) and the risk for antibiotic resistance, use of fluoroquinolones
for prophylaxis is discouraged.

For people with HIV already taking trimethoprim-sulfamethoxazole (TMP-SMX) (e.qg., for
Pneumocystis jirovecii pneumonia prophylaxis), TMP-SMX may offer limited protection against
traveler’s diarrhea (BI111). For pregnant people, azithromycin would be the preferred agent for
prophylaxis (BI11). Risk of toxicity should be considered before prophylaxis with TMP-SMX is
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initiated solely because of travel. Clinicians should be aware of new concerns about fluoroquinolone
safety.?

Treating Disease

Empiric Therapy

In most situations, treatment of diarrheal disease in people with HIV does not differ significantly
from that in immunocompetent individuals. Decisions on therapy are based on an assessment of
diarrhea severity and hydration status. Patients should be informed of the importance of maintaining
hydration and be given oral or intravenous (V) rehydration, if indicated (Alll). Because diarrheal
disease can produce temporary malabsorption or lactose intolerance, consuming a bland diet and
avoiding fat, dairy, and complex carbohydrates are likely to be useful (BII1). The effectiveness and
safety of probiotics or antimotility agents have not been studied adequately in people with HIV who
have diarrheal illnesses.?” Antimotility agents should be avoided if concern about inflammatory
diarrhea, including CDlI, exists (BIl1).

After obtaining stool samples for diagnostic evaluation, initiation and duration of empiric
antimicrobial therapy depend on the patient’s CD4 count and clinical appearance. If stool samples are
obtained, antibiotic susceptibility testing should be performed to confirm and inform antibiotic
choice. For example, in patients with CD4 counts >500 cells/mm? who have had 1 day to 2 days of
loose stools without fever or blood, no further work-up and no treatment other than oral rehydration
may be required. However, a short course of antibiotics (e.g., ciprofloxacin 5 days, [BII11]) may be
indicated in people with HIV and CD4 counts of 200 to 500 cells/mm?® who have diarrhea severe
enough to compromise quality of life or ability to work. Patients with advanced HIV disease (i.e.,
CD4 counts <200 cells/mm? or concomitant AIDS-defining illness) and clinically severe diarrhea
(i.e., six or more liquid stools per day or bloody stools or a lower number of liquid stools per day but
accompanied by fever or chills concerning for invasive bacterial disease) should undergo diagnostic
evaluation to determine the etiology of the diarrheal illness and receive antimicrobial treatment.
Empiric therapy with ciprofloxacin is acceptable, particularly if the infection is not associated with
international travel (Alll). In patients with marked nausea, vomiting, diarrhea, electrolyte
abnormalities, acidosis, blood pressure instability, and/or when clinical judgment indicates severity
of disease, hospitalization and treatment with 1V antibiotic therapy should be considered. In this
scenario, IV ceftriaxone or 1V cefotaxime are alternative antibiotic therapies (BIII).

Therapy should be adjusted based on the results of the diagnostic work-up. For diarrhea that is
persistent (i.e., lasting >14 days) in the absence of other clinical signs of severity—such as bloody
stool or dehydration—antibiotic therapy can be withheld and directed therapy initiated once a
diagnosis is confirmed. Noninfectious etiologies of persistent diarrhea (e.g., inflammatory bowel
disease) also can be considered in the differential diagnosis.

Diarrhea is one of the most common illnesses affecting international travelers. Antimicrobial
resistance among enteric bacterial pathogens outside the United States is an important public health
problem. For example, traveler’s diarrhea caused by fluoroquinolone-resistant C. jejuni in South and
Southeast Asia or Africa is common.?# Clinicians should consider the possibility of a resistant
infection when prescribing empiric therapy for travelers with HIV who experience diarrhea or a
syndrome consistent with a systemic infection while traveling or upon returning to the United States,
given reports of multidrug-resistant Enterobacteriaceae acquisition during travel 3%-3
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Pathogen-Specific Therapy
Salmonella spp.

Immunocompetent hosts who do not have HIV often do not require treatment for Salmonella
gastroenteritis (typically caused by nontyphoidal Salmonella spp.), because the condition is usually
self-limited, and treatment may prolong the carrier state. In contrast, all people with HIV and
salmonellosis should be treated (Alll), even though no clinical trials have compared antimicrobial
therapy with placebo. Notably, HIV infection increases the risk of Salmonella bacteremia 20 to
100 times and mortality as much as 7 times compared to people who do not have HIV.1%®

The initial treatment of choice for Salmonella infection is a fluoroquinolone (Alll). Ciprofloxacin is
the preferred agent®® (Alll). Other fluoroquinolones—such as levofloxacin and moxifloxacin—likely
would be effective in treating salmonellosis in people with HIV, but they have not been well
evaluated in clinical studies (BI11). Depending on antibiotic susceptibility, alternatives to the
fluoroquinolones might include TMP-SMX or expanded-spectrum cephalosporins, such as
ceftriaxone or cefotaxime (BIII).

The optimal duration of therapy for HIV-related Salmonella infection has not been defined. For
patients with CD4 counts >200 cells/mm?® who have mild gastroenteritis without bacteremia, 7 to

14 days of treatment is reasonable. For the same patients with bacteremia, 14 days is appropriate
provided clearance of bacteremia is documented. Longer treatment is suggested if bacteremia persists
or if the infection is complicated; that is, if metastatic foci are present (BI11). For patients with
advanced HIV disease (CD4 count <200 cells/mm?), 2 to 6 weeks of antibiotics is often
recommended (CI11).%

People with HIV and Salmonella bacteremia, which typically occurs in those with advanced HIV
disease, should be monitored clinically for recurrence after treatment (BI11). Recurrence may present
as bacteremia or as an anatomically localized infection, including intra-abdominal, endothelial,
urinary tract, soft tissue, bone and joint, lung, or meningeal foci. Secondary prophylaxis should be
considered for patients with recurrent Salmonella bacteremia (BI11), and it also might be considered
for patients with recurrent gastroenteritis (with or without bacteremia), and in those with CD4 counts
<200 cells/mm?3 with severe diarrhea (B111). The value of this secondary prophylaxis has not been
established and must be weighed against the risks of long-term antibiotic exposure. Recurrent
Salmonella bacteremia constitutes an AIDS-defining illness,* and HIV suppression with ART
appears to decrease the risk of recurrent illnesses.*

In patients whose Salmonella infection is resolved and who have responded to ART with sustained
viral suppression and CD4 counts >200 cells/mm?®, secondary prophylaxis for salmonellosis probably
can be discontinued (CI1).” Clinicians also should be aware that recurrence may indicate
development of antimicrobial resistance during therapy.

Shigella spp.

Therapy for Shigella infections should be considered because it may slightly shorten the duration of
illness and help prevent transmission to others (Alll); however, because antimicrobial resistance of
Shigella spp. is increasing and limited data demonstrate that antibiotic therapy limits transmission,
antibiotic treatment may be withheld in people with HIV and CD4 >500 cells/mm? whose diarrhea
resolves before culture confirmation of Shigella infection. When treatment is offered, antibiotic
selection should be guided by the results of antibiotic susceptibility testing.%
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The recommended treatment for shigellosis is a fluoroquinolone, preferably ciprofloxacin, for 7 to
10 days (Alll) with levofloxacin or moxifloxacin serving as alternatives (BI11). Although current
Clinical and Laboratory Standards Institute criteria categorize Shigella isolates with ciprofloxacin
minimum inhibitory concentration (MIC) 0.12 to 1 ug/mL as fluoroquinolone susceptible, these
isolates may harbor plasmid-mediated resistance genes. Until the clinical significance of these
findings can be determined, fluoroquinolones should be used to treat only isolates with MIC
<0.12 ug/mL.%

Ciprofloxacin-resistant S. sonnei and S. flexneri have been reported in the United States and are
associated with international travel, homelessness, and men who have sex with men (MSM);
ciprofloxacin-resistant shigellosis among MSM appears to be acquired predominantly within the
United States, rather than during travel.** Depending on antibiotic susceptibilities, alternative agents
might include TMP-SMX (7-10 days) or azithromycin (5 days) (BI11). Azithromycin has not been
evaluated in people with HIV and shigellosis, and the therapy suggested is extrapolated from limited
data in immunocompetent hosts.*

Azithromycin susceptibility testing, however, is not widely available in clinical laboratories but can
be performed by many state public health laboratories. An estimated 36% of Shigella spp. isolated
among the general U.S. population in 2018 was resistant to azithromycin, and azithromycin-resistant
Shigella spp. infections in MSM with HIV have been reported recently.*** Treatment for patients
with Shigella bacteremia is less well defined, but extending treatment to at least 14 days is reasonable
(BI1I). Azithromycin is not recommended for treatment of Shigella spp. bacteremia (Alll). Chronic
suppressive or maintenance therapy is not recommended for first-time Shigella infections (BIII).
Recurrent infections can occur, particularly in individuals with CD4 counts <200 cells/mm?, in which
case, extending antimicrobial therapy for up to 6 weeks is reasonable (BIII). As with Salmonella
infections, suppression of HIV replication with ART is expected to decrease the risk of recurrent
shigellosis.

Campylobacter spp.

The optimal treatment of campylobacteriosis in people with HIV is defined poorly. Culture and
testing for the antibiotic susceptibility of Campylobacter isolates is recommended (BI111). Rates of
resistance to antimicrobial agents differ by Campylobacter species. In the United States in 2018, 29%
of C. jejuni isolates were resistant to ciprofloxacin, and 2% were resistant to azithromycin; among

C. coli isolates, 40.5% of isolates were resistant to fluoroquinolones, and 13.3% were resistant to
azithromycin.*

For patients with mild disease and CD4 counts >200 cells/mm?, some clinicians opt to withhold
therapy unless symptoms persist for more than several days (CI11). For mild-to-moderate
campylobacteriosis, initiating therapy with azithromycin for 5 days or a fluoroquinolone—such as
ciprofloxacin—for 7 to 10 days (if the organism is sensitive) is a reasonable approach (BI1II).
Azithromycin has not been evaluated in people with HIV and campylobacteriosis, and the therapy
suggested is extrapolated from limited data in immunocompetent hosts.® Azithromycin susceptibility
testing, however, is not widely available in clinical laboratories but can be performed by many state
public health laboratories. Campylobacter bacteremia should be treated for at least 14 days using a
fluoroquinolone if the isolate is sensitive (BI11). Azithromycin is not recommended for treatment of
Campylobacter bacteremia (Alll). Adding a second active agent—such as an aminoglycoside—may
be prudent in these patients to limit the emergence of antibiotic resistance (BI11). Antibiotic choice
should be guided by antibiotic susceptibility tests. Chronic suppressive or maintenance therapy is not
recommended for first-time Campylobacter infections in people with HIV (BIII). However,
recurrent infections can occur, particularly in patients with CD4 counts <200 cells/mm?. In recurrent
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disease, extending the length of antimicrobial therapy for 2 to 6 weeks is reasonable (BI11). As with
Salmonella infections, suppression of HIV replication with ART is expected to decrease the risk of
recurrent Campylobacter spp. infections.

Clostridioides difficile

No randomized controlled trials have been conducted for CDI therapy in people with HIV. Available
data suggest that people with HIV respond to treatment of CDI similarly to people without HIV.
Thus, treatment of CDI in people with HIV is the same as in people without HIV. Guidelines and
subsequent updates for treatment of CDI have been published?“® and should be consulted for further
information.

Treatment of an Initial Episode of CDI

Four randomized clinical trials all conducted in the general population (two identical studies with
~60% hospitalized patients; two studies restricted to hospitalized patients)*®° have revealed that,
when compared to oral vancomycin, fidaxomicin increased the likelihood of a sustained clinical
response of CDI (at 28 days) in the initial therapy of CDI (relative risk [RR] 1.16; 95% confidence
interval [CI], 1.09-1.24).%° Fidaxomicin was equivalent to oral vancomycin in initial clinical cure,
serious adverse events and all-cause mortality. Given these data, the 2021 IDSA CDI guidelines
update® for adults suggests treatment with fidaxomicin (Al), rather than oral vancomycin, for initial
CDI (see the table below) whether CDI is severe or nonsevere. Fidaxomicin remains very expensive
but should be considered in people with HIV and CDI, if available. Oral vancomycin is also an
acceptable option for initial CDI (Al). Earlier multicenter, randomized, double-blind studies
identified that oral vancomycin is superior to metronidazole for treatment of CDI.5°%! Thus,
metronidazole is to be considered as an alternative drug for CDI therapy only if access to either
fidaxomicin or vancomycin is limited (see the table below) and CDI is nonsevere (white blood cell
count <15,000 cells/mL and serum creatinine concentrations <1.5 mg/dL) (CI).%

Treatment of Recurrent CDI

Treatment of recurrent CDI is complex and, in part, defined by the specific circumstances of the
patient with recurrent CDI and the number of prior CDI episodes. Brief guidance is provided here;
the 2017 and 2021 IDSA CDI guidelines should be consulted for a full discussion of this topic.?°
Risk factors for CDI recurrence are age >65 years, history of CDI, compromised immunity, severe
CDlI, and certain virulent strains (ribotypes 027/078/244). Similar to an initial episode of CDI and
also based on the randomized clinical trials cited above,**° the 2021 IDSA CDI guidelines update®
suggests treatment of adults with recurrent CDI with fidaxomicin (Al), rather than oral vancomycin
(see the table below). Fidaxomicin therapy increased the likelihood of a sustained clinical response
for recurrent CDI at 30 days (RR 1.27; 95% CI, 1.05-1.54). For treatment of an initial CDI episode,
fidaxomicin was equivalent to oral vancomycin in initial clinical cure, serious adverse events, and
all-cause mortality. Vancomycin is also an acceptable option for recurrent CDI (Al).

Bezlotoxumab (FDA approved in 2016) is a humanized monoclonal antibody against C. difficile
toxin B approved for prevention of recurrent CDI in high-risk adults when used in conjunction with
standard-of-care (SOC) antibiotic therapy. The 2021 IDSA CDI guidelines update suggests use of
bezlotoxumab as a co-intervention along with vancomycin as the SOC antibiotic in patients with a
history of CDI in the last 6 months and/or other risk factors for recurrence (CI).* However, data on
the benefit of bezlotoxumab therapy when fidaxomicin is used as the SOC antibiotic are limited
(CIH11). Limited case reports suggest that fecal microbiota therapy (FMT) (i.e., fecal transplant) may
be successful and safe to treat recurrent CDI in people with HIV (CI11).52 However, it is important to
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note that complications of FMT, including transmission of enteric pathogens and antibiotic-resistant
bacteria with deaths, have been reported.>® FMT for treatment of recurrent CDI may be considered
after three total CDI episodes (initial and two recurrent CDI episodes) (CI11).2 The effect of ART
on recurrence of CDI is unknown but, similar to other enteric infections, ART initiation should
follow standard guidelines (see the Special Considerations with Regard to Starting ART section
below).

Special Considerations with Regard to Starting ART

ART initiation should follow standard guidelines. The presence of an enteric infection should not
delay ART initiation (BI11). The presence of a diarrheal illness is relevant only in terms of a patient’s
ability to ingest and absorb ART. If recurrent enteric infections are documented or Salmonella
bacteremia occurs, prompt initiation of ART should be considered regardless of CD4 count.

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

Patients should be monitored closely for response to treatment, defined clinically by improvement in
systemic signs and symptoms, resolution of diarrhea, and sterilization of infected tissues or body
fluids, such as blood. Follow-up stool testing may be required when public health considerations and
state policies dictate the need to ensure microbiologic cure, such as in health care or food service
workers. Follow-up stool culture and antibiotic susceptibility testing should be considered for
patients with incomplete clinical response to appropriate antimicrobial therapy. In patients with
persistent or recurrent diarrhea despite therapy, clinicians should consider other enteric infections in
the context of the patient’s immune status and exposures, as well as the possibility of C. difficile or
the development of antimicrobial resistance.

Observational studies suggest that plasma drug concentrations in people with HIV may be decreased
as a result of diarrhea or malabsorption.>* Coadministration of fluoroquinolones with magnesium- or
aluminum-containing antacids or with calcium, zinc, or iron should be avoided because these agents
interfere with fluoroquinolone absorption. Although larger prospective studies are needed to
determine the impact of severe diarrhea on antibiotic absorption, it is prudent to use IV antibiotics in
clinically unstable patients (Alll).

Immune reconstitution inflammatory syndrome (IRIS) has not been described in association with
treatment for bacterial enteric pathogens.

Preventing Recurrence

The pharmacologic approach to recurrent enteric infections is covered in the section on directed
therapy for each bacterial species. As noted above, secondary prophylaxis should be considered for
patients with recurrent Salmonella bacteremia (BI11) and, in some circumstances, for those with
recurrent shigellosis (BI11) or campylobacteriosis (BI1).

Special Considerations During Pregnancy

The diagnosis of bacterial enteric infection in pregnant people with HIV is the same as in people who
are not pregnant and should be managed the same, with several considerations. Based on their safety
profile, expanded-spectrum cephalosporins or azithromycin should be the first-line therapy for
bacterial enteric infections during pregnancy if antimicrobials are required, depending on the
organism and the results of susceptibility testing (B111).>> Arthropathy has been noted in the
offspring of animals treated with quinolones during pregnancy. However, studies evaluating
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quinolone use in pregnant people did not find an increased risk of birth defects or musculoskeletal
abnormalities.>®® Thus, quinolones can be used for bacterial enteric infections in pregnant people
with HIV if indicated by susceptibility testing or failure of first-line therapy, as listed above (BI11).
TMP-SMX use in the first trimester should be avoided, if possible, because of an association with an
increased risk of birth defects, specifically neural tube, cardiovascular, and urinary tract defects
(BI11).5>51 However, a recent review of potential risks related to TMP-SMX use cites the low quality
of current data and supports the use of TMP-SMX in pregnant people with HIV as clinically
indicated.®? Neonatal care providers should be informed if maternal sulfa therapy was used near
delivery because of the theoretical increased risk of hyperbilirubinemia and kernicterus in the
newborn. Because oral rifaximin and fidaxomicin are not absorbed systemically, these can be used in
pregnancy as in nonpregnant individuals. Limited data are available on the risks of vancomycin use
during pregnancy; however, minimal absorption is expected with oral therapy. Although vancomycin
for enteric disease is recommended for use only in its oral formulation, which is not absorbed in
meaningful concentrations from the gastrointestinal tract,% it should be noted that with intravenous
use, vancomycin readily crosses the placenta.®* A study of 10 infants evaluated after the second or
third trimester for in utero exposure of maternal intravenous vancomycin therapy for serious
staphylococcal infections found no hearing loss or renal toxicity attributed to vancomycin.®* A recent
review of metronidazole use in pregnancy for treatment of trichomoniasis or bacterial vaginosis
found no increase in risk of birth defects.%® Studies on the use of metronidazole for CDI in pregnancy
were not found.

Recommendations for Preventing and Treating Bacterial Enteric Infections

Preventing Bacterial Enteric lliness

¢ Antimicrobial prophylaxis to prevent bacterial enteric illness is not routinely recommended, including for
travelers (Alll).

e In rare cases—such as for immunosuppressed travelers (depending on their level of immunosuppression, the
region of travel, and the trip’s duration)—antimicrobial prophylaxis with rifaximin, azithromycin, or fluorogquinolones
can be considered (ClII). Because of toxicity associated with fluoroquinolone use (e.g., bacterial
resistance, CDI, tendinitis), use of fluoroquinolones for prophylaxis is discouraged.

o For patients already on TMP-SMX for prophylaxis against Pneumocystis pneumonia, TMP-SMX may offer limited
protection against travelers’ diarrhea as an alternative to rifaximin, azithromycin, or fluoroquinolones (BIII).

o For pregnant people, azithromycin is the preferred agent for prophylaxis (BIlI).

General Considerations When Managing Patients with Bacterial Enteric Infections

o Oral or IV rehydration therapy (if indicated) should be given to patients with diarrhea (Alll).
o Antimotility agents should be avoided if concern about inflammatory diarrhea, including CDI, exists (BIII).
¢ Diagnostic fecal specimens should be obtained before initiation of empiric antimicrobial therapy.

o |f a pathogen is identified in stool, antibiotic susceptibilities should be performed to confirm and inform antibiotic
choice given increased reports of antibiotic resistance. Reflexively culturing the stool of patients diagnosed using
PCR-based methods will facilitate antibiotic susceptibility testing among these patients.

¢ Risk of a bacterial enteric infection increases as CD4 count declines, with the greatest risk in patients with CD4
counts <200 cells/mm3. Risk of bacteremia also increases with decreasing CD4 count. If no clinical response
occurs after 3 to 4 days of therapy, consider follow-up stool culture with antibiotic susceptibility testing and other
methods to detect enteric pathogens (e.g., toxin assays, molecular methods), alternative diagnosis, antibiotic
resistance, or drug—drug interactions.

o Effective ART may reduce the frequency, severity, and recurrence of bacterial enteric infections.
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Empiric Treatment of Bacterial Enteric Infections
(Pending Diagnostic Studies and Antimicrobial Resistance Testing)

For people with HIV and CD4 count 200-500 cells/mm3, with diarrhea severe enough to compromise
quality of life or ability to work

Preferred Therapy
¢ Ciprofloxacin 500-750 mg PO (or 400 mg 1V) every 12 hours (BIlI)

For people with advanced HIV (CD4 count <200 cells/mm? or concomitant AIDS-defining illnesses) and clinically
severe diarrhea (26 liquid stools/day or bloody stool and/or accompanying fever or chills)

Preferred Therapy

¢ Ciprofloxacin 500-750 mg PO (or 400 mg 1V) every 12 hours (Alll)
Alternative Therapy

o Ceftriaxone IV 1 g every 24 hours (BIII), or

o Cefotaxime IV 1 g every 8 hours (BllI)

Note: Therapy and its duration should be adjusted depending on stool microbiology results and antibiotic sensitivity
testing. See recommendations for specific bacteria below. If no pathogen is identified and the patient recovers
quickly, 5 days of therapy is reasonable.

IV antibiotic therapy with hospitalization should be considered in patients with marked nausea, vomiting,
diarrhea, electrolyte abnormalities, acidosis, blood pressure instability, and/or when clinical judgment indicates
severity of disease.

For patients with persistent diarrhea (>14 days) but no other severe clinical signs (e.g., dehydration, blood in stool),
antibiotic therapy can be withheld until a diagnosis is confirmed.

Diarrhea is a common illness of international travelers. Antimicrobial resistance among enteric bacterial pathogens
outside the United States is common. Clinicians should consider the possibility of resistant infections when
prescribing empiric antibiotic therapy for travelers with HIV while traveling or upon return to the United States,
particularly among travelers to South and Southeast Asia or Africa.

Treating Nontyphoidal Salmonellosis

All people with HIV and salmonellosis should receive antibiotic treatment due to the increased risk of bacteremia (by
20- to 100-fold) and mortality (by as much as 7-fold) compared with people without HIV (Alll).

Preferred Therapy for Salmonella Gastroenteritis with or Without Bacteremia

¢ Ciprofloxacin 500-750 mg PO (or 400 mg 1V) every 12 hours (Alll)

Alternative Therapy

o Levofloxacin 750 mg (PO or IV) every 24 hours (BIII), or

o Moxifloxacin 400 mg (PO or IV) every 24 hours (BIII)

Alternatives to fluoroquinolone may include one of the following:

¢ Trimethoprim 160 mg/sulfamethoxazole 800 mg (PO or IV) every 12 hours (BIlI), or
o Ceftriaxone IV 1 g every 24 hours (BIII), or

o Cefotaxime IV 1 g every 8 hours (BllI)
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Duration of Therapy for Gastroenteritis Without Bacteremia
o |f CD4 count >200 cells/mm3: 7-14 days (BIII)
e |f CD4 count <200 cells/mm?, particularly if the primary illness was severe: 2—6 weeks (BIII)

Duration of Therapy for Gastroenteritis with Bacteremia

o |f CD4 count >200 cells/mm3: 14 days; longer duration if bacteremia persists or if the infection is complicated
(e.g., metastatic foci of infection are present) (BlII)

o |f CD4 count <200 cells/mm3; 2—-6 weeks (BIII)
Secondary Prophylaxis

The role of long-term, secondary prophylaxis for patients with recurrent bacteremia or gastroenteritis is not well
established. Clinicians must weigh the benefit against the risks of long-term antibiotic exposure (BIIl). Antibiotic
choices for secondary prophylaxis are the same as for primary treatment and are dependent on the sensitivity of the
Salmonella isolate.

HIV suppression with ART is expected to decrease the risk of recurrent illnesses.

Clinicians should be aware that recurrence may represent development of antimicrobial resistance during therapy.
Some experts recommend secondary prophylaxis for the following:

o Patients with recurrent bacteremia, or

o Patients with recurrent gastroenteritis (with or without bacteremia) with CD4 count <200 cells/mm? and
severe diarrhea (BIII)

When to Stop Secondary Prophylaxis

o After resolution of Salmonella infection and response to ART with sustained viral suppression and CD4 count
>200 cells/mm3 (ClII)

Treating Shigellosis

Therapy should be considered because it may slightly shorten the duration of iliness and help prevent spread of the
infection to others (Alll); however, antibiotic selection should be guided by the results of antibiotic susceptibility
testing. Because antimicrobial resistance of Shigella spp. is increasing and limited data demonstrate that antibiotic
therapy limits transmission, antibiotic treatment may be withheld in people with HIV and CD4 >500 cells/mm3 whose
diarrhea resolves before culture confirmation of Shigella infection (CIII).

Preferred Therapy
o Ciprofloxacin 500-750 mg PO (or 400 mg IV) every 12 hours if MIC <0.12 ug/mL (see Note) (Alll)
Alternative Therapy (Depending on Susceptibility Results)

Levofloxacin 750 mg (PO or IV) every 24 hours (BIlI), or
Moxifloxacin (PO or 1V) 400 mg every 24 hours (BIIl), or
Trimethoprim 160 mg/sulfamethoxazole 800 mg PO or IV every 12 hours (BIlI), or

Azithromycin 500 mg PO daily for 5 days (BIII) (Note: azithromycin is not recommended for Shigella bacteremia
[AN)

Duration of Therapy

o Gastroenteritis: 7-10 days (Alll) (except azithromycin, treat for 5 days)
e Bacteremia: 214 days (BIIl)

¢ Recurrent infections: up to 6 weeks (BIII)
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Chronic Maintenance or Suppressive Therapy
¢ Not recommended for first-time Shigella infections (BIII)

Note: Increased resistance of Shigella to fluoroquinolones is occurring globally and in the United States. Avoid
treating Shigella with fluoroquinolones if ciprofloxacin MIC is 20.12 ug/mL even if the laboratory identifies the isolate
as sensitive. Many Shigella strains resistant to fluoroquinolones exhibit resistance to other commonly used
antibiotics. Thus, antibiotic sensitivity testing of Shigella isolates from individuals with HIV should be performed
routinely. Azithromycin susceptibility testing is not widely available in clinical laboratories but can be performed by
many state public health laboratories.

Treating Campylobacteriosis

o Optimal treatment is defined poorly.

¢ The rate of fluoroquinolone resistance in the United States is increasing (28.5% resistance in 2018 among
C. jejuni isolates).

o Antimicrobial therapy should be modified based on susceptibility reports.

Mild Disease if CD4 Count >200 cells/mm?

o |f diarrhea resolves before culture confirmation of Campylobacter infection, antibiotic treatment can be withheld
(CII). If symptoms persist, consider antibiotic therapy (CIII).

Mild to Moderate Disease
Preferred Therapy
o Azithromycin 500 mg PO daily for 5 days (BIll) (Not recommended for bacteremia [Alll]), or
¢ Ciprofloxacin 500-750 mg PO (or 400 mg IV) every 12 hours for 7-10 days (BIII) (if susceptible)
Alternative Therapy (Depending on Susceptibility Results)
o Levofloxacin 750 mg PO or IV every 24 hours (BIlI), or
¢ Moxifloxacin 400 mg PO or IV every 24 hours (BIII)
Bacteremia

o Ciprofloxacin 500-750 mg PO (or 400 mg IV) every 12 hours (BIII) plus an aminoglycoside (BIII) in bacteremic
patients to limit the emergence of antibiotic resistance

Duration of Therapy

o Gastroenteritis: 7-10 days, except for azithromycin, which is 5 days (BIII)
o Bacteremia: =214 days (BIll)

e Recurrent disease: 2-6 weeks (BllI)

Chronic Maintenance or Suppressive Therapy

o Not recommended for first-time Campylobacter infections (BIII)

Treating Clostridioides difficile—associated Infection (CDI)

Preferred Therapy (Severe or Nonsevere CDI*)

¢ Fidaxomicin 200 mg (PO) 2 times per day for 10 days (Al)

¢ Vancomycin 125 mg (PO) 4 times per day for 10 days (Al)

o For severe, life-threatening CDI, see text and references for additional information.
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Alternative Therapy for Nonsevere CDI*

o |f fidaxomicin or vancomycin access is limited and if CDI is nonsevere, outpatient disease: metronidazole 500 mg
PO 3 times per day for 10 days (CII).

Note: Based on clinical trials, vancomycin is superior to metronidazole for therapy of CDI (discussed in text).
Recurrent CDI

o Treatment is the same as in patients without HIV infection (see text and references). Use of bezlotoxumab (CIII)
or FMT (CIII) may be successful and safe to treat recurrent CDI in people with HIV although recent concerns have
been raised (discussed in text).

Key: ART = antiretroviral therapy; CD4 = CD4 T lymphocyte cell; CDI = Clostridioides difficile—associated infection; FMT = fecal
microbiota therapy; IV = intravenously; MIC = minimum inhibitory concentration; PCR = polymerase chain reaction; PO = orally;
TMP-SMX = trimethoprim-sulfamethoxazole

* Severe CDI: white blood cell count >15,000 cells/mL or serum creatinine concentrations >1.5 mg/dL; nonsevere CDI: white
blood cell count <15,000 cells/mL and serum creatinine concentrations <1.5 mg/dL

For information regarding the evidence ratings, refer to the Rating System for Prevention and Treatment Recommendations in the
Introduction section of the Adult and Adolescent Opportunistic Infection Guidelines.
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Bartonellosis
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Epidemiology

Bartonella species cause infections that include cat scratch disease (CSD), retinitis, trench fever,
relapsing bacteremia, culture-negative endocarditis, bacillary angiomatosis (BA), and bacillary
peliosis hepatis.! The latter two manifestations occur almost exclusively in individuals who are
immunocompromised. Thirty-seven species and three subspecies of Bartonella have been described
and are officially recognized (https://www.bacterio.net/genus/bartonella);'* Bartonella species have
been implicated in human infections.

BA most often occurs late in HIV infection,? in patients with median CD4 T lymphocyte (CD4 cell)
counts <50 cells/mm?3. In patients with HIV, bartonellosis is often a chronic illness, lasting for
months to more than a year, with bacillary angiomatosis (BA) lesions and intermittent bacteremia.
Development of BA lesions caused by B. henselae is statistically linked to cat exposure in patients
with HIV.2 In contrast, BA caused by B. quintana is associated with body louse infestation and
homelessness.? The body louse serves as the vector of B. quintana to humans. To avoid exposure to
B. quintana, people with HIV should avoid body lice exposure and have prompt eradication of lice if
infestation occurs. The cat flea is the vector of B. henselae in cats. Cats are the most common vector
(via a scratch) responsible for transmitting B. henselae to humans, most likely when their claws
become contaminated with feces from B. henselae-infected fleas. In some areas of the United States,
the prevalence of B. henselae bacteremia in pet cats approaches 50%;? infection is more common
among kittens and feral cat populations. Control of cat flea infestation and avoidance of cat scratches
are therefore critical strategies for preventing B. henselae infections in people with HIV.

Clinical Manifestations

BA lesions have been associated with nearly every organ system, but cutaneous lesions are the most
readily identified. These lesions can be clinically indistinguishable from Kaposi sarcoma, pyogenic
granuloma, and other skin conditions. BA also can cause subcutaneous nodules. Osteomyelitis is
usually caused by B. quintana, and only B. henselae causes bacillary peliosis hepatis.? Although
isolated organs can appear to be the principal focus of disease, BA represents a hematogenously
disseminated infection, and systemic symptoms of fever, night sweats, and weight loss often
accompany BA. Bartonella infection is a major cause of unexplained fever in patients with advanced
HIV and should be considered in the differential diagnosis of patients with CD4 counts

<100 cells/mm?® and fever.* Bartonella is a frequent cause of culture-negative endocarditis in
immunocompetent and immunocompromised humans and is most commonly caused by B. quintana,
less frequently by B. henselae, and rarely by other Bartonella species.® Immune complex disease
(such as glomerulonephritis) may complicate endocarditis or other systemic Bartonella infections;
assessment for immune complex formation may be warranted in such cases, so that nephrotoxic

agents can be avoided.
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Diagnosis

Diagnosis of BA can be confirmed by histopathologic examination of biopsied tissue.® BA lesions
are characterized by vascular proliferation, and a modified silver stain (such as Warthin-Starry stain)
usually demonstrates numerous bacilli. Tissue Gram staining and acid-fast staining are negative.

A well-characterized indirect fluorescent antibody (IFA) serologic test was developed at the Centers
for Disease Control and Prevention (CDC)’ (https://www.cdc.gov/laboratory/specimen-
submission/detail.ntm|?CDCTestCode=CDC-10486) and is available at some state health
laboratories. In addition, several private laboratories offer serological testing, but the performance
characteristics of these tests have not been validated for patients with HIV. In immunocompetent
patients, anti-Bartonella antibodies might not be detectable for 6 weeks after acute infection; in
contrast, by the time Bartonella infection is suspected in patients with late-stage HIV infection, they
usually have been infected with Bartonella for months or even >1 year. However, as many as 25% of
Bartonella culture-positive patients never develop antibodies in the setting of advanced HIV
infection.* In those patients who do develop anti-Bartonella antibodies, monitoring of antibody levels
can be useful in following treatment response of Bartonella infection to antibiotics, reflecting
resolution® or recrudescence. Because of interlaboratory variability, longitudinal testing should be
conducted at the same laboratory, to enable direct comparison of titers over time.

Because of their fastidious nature, Bartonella organisms can be isolated only with difficulty from
blood (drawn into ethylenediaminetetraacetic acid [EDTA] tubes, centrifuged, and then plated
directly onto chocolate agar), and they have been cultured directly from tissue in only a few
laboratories.? Removing samples from blood culture bottles after 8 days of incubation, followed by
staining with acridine orange, has facilitated identification and subsequent culture of Bartonella
species.® Additionally, polymerase chain reaction (PCR) amplification methods (using universal
and/or specific primers) for tissue samples are increasingly available through private laboratories, as
well as the CDC (https://www.cdc.gov/laboratory/specimen-
submission/detail.htmI?CDCTestCode=CDC-10365) and may aid in diagnosis of Bartonella in
freshly biopsied tissue samples (such as BA skin lesions, lymph node biopsies, cardiac valves, or
other vascular lesions) or whole blood.®*° Clinicians should be aware that results from the CDC may
take longer (several weeks to months) for serologic and molecular testing, respectively, compared
with some private laboratories.

In summary, diagnosis of bartonellosis may require multiple testing modalities, including serologic
testing (which is the most accessible test, and helpful both for diagnosis and subsequent monitoring,
when positive), histopathology, and molecular testing for biopsied or resected tissue (e.g., BA lesion
tissue or heart valve tissue).

Preventing Exposure

People with HIV, specifically those who are severely immunocompromised (CD4 counts

<100 cells/mm?3), are at high risk of severe disease when infected by B. quintana or B. henselae. The
major risk factors for acquisition of B. henselae are contact with cats infested with fleas and
receiving cat scratches. Immunocompromised individuals should consider the potential risks of cat
ownership (Alll). Patients who want cats should acquire animals that are older than 1 year of age
and in good health (BI1). Cats should be acquired from a known environment, have a documented
health history, and be free of fleas. Stray cats and cats with flea infestation should be avoided.
Declawing is not advised, but individuals with HIV should avoid rough play with cats and situations
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in which scratches are likely (All). Patients should avoid contact with flea feces (i.e., flea dirt), and
any cat-associated wound should be washed promptly with soap and water (BI11). Care of cats
should include a comprehensive, ongoing flea-control program under the supervision of a
veterinarian (BI11). No evidence indicates any benefits to cats or their owners from routine culture or
serologic testing of the pet for Bartonella infection or from antibiotic treatment of healthy,
serologically positive cats (BIl). The major risk factor for B. quintana infection is body lice
infestation. Patients who are homeless or in marginal housing should be informed that body louse
infestation can be associated with serious illness and provided with appropriate measures to eradicate
body lice, if present (All). Regardless of CD4 count, patients with HIV and solid organ
transplantation may be at risk of developing more severe Bartonella infections, similar to transplant
recipients without HIV !

Preventing Disease

Primary chemoprophylaxis for Bartonella-associated disease is not recommended (BI11). However,
note that in a retrospective case-control study, use of a macrolide (such as for Mycobacterium avium
complex prophylaxis) was protective against developing Bartonella infection.?

Treating Disease

All patients with HIV and Bartonella infection should receive antibiotic treatment (All). No
randomized, controlled clinical trials have evaluated antimicrobial treatment of bartonellosis in
patients with HIV. Erythromycin and doxycycline have been used successfully to treat BA, peliosis
hepatis, bacteremia, and osteomyelitis; either drug is considered first-line treatment for bartonellosis
on the basis of reported experience in case series (All).1? Anecdotal and limited published case
reports*? suggest that other macrolide antibiotics (such as azithromycin or clarithromycin) are
effective in treating Bartonella infections in patients with HIV and may be better tolerated than
erythromycin; either of these can be an alternative therapy for Bartonella infections (except for
endocarditis or central nervous system [CNS] infections) (BIII). Therapy should be administered for
at least 3 months (All). Doxycycline, preferably in combination with a rifamycin class antibiotic, is
the treatment of choice for bartonellosis infection involving the CNS (Alll). For severe Bartonella
infections (i.e., patients with multifocal disease or evidence of clinical decompensation), combination
therapy using erythromycin or doxycycline with a rifamycin class antibiotic is recommended (BI11);
intravenous therapy may be needed initially (Alll). Treatment of Bartonella endocarditis should
include doxycycline with the addition of a rifamycin class antibiotic for a minimum of 6 weeks (BII).
Doxycycline for 6 weeks plus gentamicin for the first 2 weeks may also be considered but is less
preferred, due to the intrinsic nephrotoxicity of gentamicin and the frequency of vasculitis-induced
renal dysfunction complicating Bartonella endocarditis (B11)."

Penicillins and first-generation cephalosporins have no in vivo activity and should not be used for
treatment of bartonellosis (Al1).}* Quinolones and trimethoprim-sulfamethoxazole (TMP-SMX) have
variable in vitro activity and an inconsistent clinical response in case reports and are not
recommended (Alll).

Special Consideration with Regard to Starting ART
The potential exists for immune reconstitution inflammatory syndrome (IRIS) in association with

bartonellosis and antiretroviral therapy (ART) in persons with HIV. In ART-naive patients, ART
generally can be initiated at the same time as Bartonella-directed treatment; however, patients with
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Bartonella CNS or ophthalmic lesions probably should be treated with doxycycline and a rifamycin
class antibiotic for 2 to 4 weeks before instituting ART (CI11).

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

Because of the propensity for relapse of Bartonella infection, patients should have anti-Bartonella
IgG antibody titers checked at the time of diagnosis (diluted to endpoint) and, if positive, should be
followed with sequential titers every 6 to 8 weeks during treatment, preferably until a fourfold
decrease is documented (C111).2 Patients treated with oral doxycycline should be cautioned about
pill-associated esophagitis and photosensitivity. Adverse effects associated with macrolides include
nausea, vomiting, abdominal pain, and elevations of liver transaminase levels; potential QT interval
prolongation also should be considered. Serious side effects can occur during treatment with
rifamycin class antibiotics, including hypersensitivity reactions (thrombocytopenia, interstitial
nephritis, and hemolytic anemia) and hepatitis. Administration of rifamycin class antibiotics strongly
induces the cytochrome P450 enzyme system, which is an important consideration when other
medications, including many antiretroviral (ARV) drugs, are taken simultaneously.

Managing Treatment Failure

Relapse of Bartonella infections occurs frequently, especially in patients with BA. Among patients
who fail to respond to initial treatment, switching to a different preferred regimen (for example, from
doxycycline to erythromycin) may be considered, again with treatment duration of >3 months (Alll).
For severe infections, the addition of a rifamycin class antibiotic is indicated (Alll). For patients with
positive or increasing antibody titers, but with clinical improvement, treatment should continue until
a fourfold decrease in the antibodly titers is documented (CI11).8

Preventing Recurrence

After a primary course of treatment (minimum of 3 months), treatment may be discontinued, with
close monitoring for evidence of relapse (e.g., symptoms, increase in antibody titers).

If a relapse occurs, an additional course of treatment is recommended, followed by long-term
suppression of infection with doxycycline or a macrolide (Alll).

Long-term suppression can be discontinued after the patient has received at least 3-4 months of
therapy and when the CD4 count remains >200 cells/mm? on effective ART for >6 months (CI11).8
Some specialists would discontinue therapy only if the Bartonella titers also have decreased fourfold
(CII).

Special Considerations During Pregnancy

Infection with B. bacilliformis in immunocompetent patients during pregnancy has been associated
with increased complications and risk of death, but no data are available on the effect of B. quintana
or B. henselae infection during pregnancy.

The approach to diagnosis of Bartonella infections in pregnant women is the same as in non-pregnant
women. Erythromycin treatment (or an alternative macrolide) should be used as first-line therapy
(A1) rather than tetracyclines (such as doxycycline) during pregnancy, because of the increased risk
of hepatotoxicity and the accumulation of tetracycline in fetal teeth and bones, resulting in dark,
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permanent staining of fetal teeth. Third-generation cephalosporins, such as ceftizoxime®® or
ceftriaxone, may have efficacy against Bartonella in pregnant women with HIV, but it should be

considered second-line therapy after a macrolide. First- and second-generation cephalosporins are not

recommended because of their lack of efficacy against Bartonella (All).

Recommendations for Treating Bartonella Infections

Preferred Therapy

For Cat Scratch Disease, Bacillary Angiomatosis, Peliosis Hepatis, Bacteremia, and Osteomyelitis
o Doxycycline 100 mg PO or IV every 12 hours (All), or

o Erythromycin 500 mg PO or IV every 6 hours (All)

For Infections Involving the CNS

o Doxycycline 100 mg PO or IV every 12 hours +/- rifampin 300 mg PO or IV every 12 hours (Alll)

For Confirmed Bartonella Endocarditis

o (Doxycycline 100 mg IV g12h + rifampin 300 mg IV or PO every 12 hours) for 6 weeks, then continue with doxycycline
100 mg IV or PO every 12 hours for 23 months (BII), or

o (Doxycycline 100 mg IV every 12 hours + gentamicin 1 mg/kg IV every 8 hours) for 2 weeks, then continue with
doxycycline 100 mg IV or PO every 12 hours for 23 months (BII) (second line due to potential gentamicin nephrotoxicity
as glomerulonephritis frequently complicates Bartonella endocarditis)

For Other Severe Infections (Multifocal Disease or with Clinical Decompensation)
o Doxycycline 100 mg PO or IV g12h + rifampin 300 mg PO or IV every 12 hours (BIII), or
o Erythromycin 500 mg PO or IV g6h + rifampin 300 mg PO or IV every 12 hours (BIII)

Note: IV therapy may be needed initially (Alll)

Alternative Therapy for Bartonella Infections (Not for Endocarditis or CNS Infections)
o Azithromycin 500 mg PO daily (BIII), or
o Clarithromycin 500 mg PO twice daily (BIIl)

Duration of Therapy

o Atleast 3 months for all manifestations of Bartonella infection in patients with HIV

Indication for Long-Term Suppressive Therapy
If a relapse occurs after a =3-month course of primary treatment

o A macrolide or doxycycline as long as the CD4 count remains <200 cells/mm3 (Alll)

Indications for Discontinuing Long-Term Suppressive Therapy (CIII)
e Received at least 3-4 months of treatment; and
e CD4 count >200 cells/mms3for at least 6 months

o Some specialists would discontinue therapy only if Bartonella titers have also decreased by fourfold (CII).
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Other Considerations

o Rifamycin class antibiotics are potent hepatic enzyme inducers and may lead to significant interaction with many drugs,
including ARV agents (see the Dosing Recommendations for Anti-TB Drugs table in the Mycobacterium tuberculosis
section for dosing recommendations).

¢ In pregnancy, erythromycin or an alternative macrolide should be used as first-line therapy (Alll) rather than doxycycline
due to toxicity profile; third-generation cephalosporins may have efficacy but are second line.

Key to Abbreviations: +/ = with or without; ARV = antiretroviral; BID = twice daily; CD4 = CD4 T lymphocyte cell;
CNS = central nervous system; IV = intravenously; PO = orally; g(n)h = every n hours

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV C-6


https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-opportunistic-infection/mycobacterium-tuberculosis-infection-and?view=full
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-opportunistic-infection/mycobacterium-tuberculosis-infection-and?view=full

References

1.

10.

11.

12.

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV

Rose SR, Koehler JE. Chapter 236: Bartonella, including cat-scratch disease. In: Bennett JE,
Dolin R, Blaser MJ, eds. Mandell, Douglas, and Bennett's Principles and Practice of
Infectious Disease. 9th ed. Philadelphia, PA: Elsevier Press; 2020.

Koehler JE, Sanchez MA, Garrido CS, et al. Molecular epidemiology of bartonella infections
in patients with bacillary angiomatosis-peliosis. N Engl J Med.1997;337:1876-1883.
Available at http://www.ncbi.nlm.nih.gov/pubmed/9407154.

Koehler JE, Glaser CA, Tappero JW. Rochalimaea henselae infection. A new zoonosis with
the domestic cat as reservoir. JAMA. 1994;271:531-535. Available at
http://www.ncbi.nlm.nih.gov/pubmed/8301768.

Koehler JE, Sanchez MA, Tye S, et al. Prevalence of Bartonella infection among human
immunodeficiency virus-infected patients with fever. Clin Infect Dis. 2003;37:559-566.
Available at http://www.ncbi.nlm.nih.gov/pubmed/12905141.

Fournier PE, Thuny F, Richet H, et al. Comprehensive diagnostic strategy for blood culture-
negative endocarditis: a prospective study of 819 new cases. Clin Infect Dis. 2010;51:131-40.
Available at http://www.ncbi.nlm.nih.gov/pubmed/20540619.

LeBoit PE, Berger TG, Egbert BM, Beckstead JH, Yen TS, Stoler MH. Bacillary
angiomatosis. The histopathology and differential diagnosis of a pseudoneoplastic infection
in patients with human immunodeficiency virus disease. Am J Surg Path. 1989;13:909-920.
Available at http://www.ncbi.nlm.nih.gov/pubmed/2802010.

Regnery RL, Olson JG, Perkins BA, Bibb W. Serological response to "Rochalimaea
henselae™ antigen in suspected cat-scratch disease. Lancet. 1992;339:1443-1445. Available at
http://www.ncbi.nlm.nih.gov/pubmed/1351130.

Lee SA, Plett SK, Luetkemeyer AF, et al. Bartonella quintana aortitis in a man with AIDS,
diagnosed by needle biopsy and 16S rRNA gene amplification. J Clin Microbiol.
2015;53:2773-2776. Available at http://www.ncbi.nlm.nih.gov/pubmed/26063867.

Larson AM, Dougherty MJ, Nowowiejski DJ, et al. Detection of Bartonella (Rochalimaea)
quintana by routine acridine orange staining of broth blood cultures. J Clin Microbiol
1994;32:1492-14. Available at https://www.ncbi.nlm.nih.gov/pmc/articles/PMC264025/.

Dumler JS, Carroll KC, Patel R. Bartonella. In: Carroll KC, Pfaller MA, Landry M, et al,
eds. Manual of Clinical Microbiology. 12th ed. Washington, DC: American Society for
Microbiology; 2019.

Psarros G, Riddell J 4th, Gandhi T, Kauffman CA, Cinti SK. Bartonella henselae infections
in solid organ transplant recipients: report of 5 cases and review of the literature. Medicine
(Baltimore). 2012;91:111-121. Available at http://www.ncbi.nIm.nih.gov/pubmed/22391473.

Guerra LG, Neira CJ, Boman D, et al. Rapid response of AlIDS-related bacillary
angiomatosis to azithromycin. Clin Infect Dis. 1993;17:264-266. Available at
https://www.ncbi.nlm.nih.gov/pubmed/8399879.

C-7


http://www.ncbi.nlm.nih.gov/pubmed/9407154
http://www.ncbi.nlm.nih.gov/pubmed/8301768
http://www.ncbi.nlm.nih.gov/pubmed/12905141
http://www.ncbi.nlm.nih.gov/pubmed/20540619
http://www.ncbi.nlm.nih.gov/pubmed/2802010
http://www.ncbi.nlm.nih.gov/pubmed/1351130
http://www.ncbi.nlm.nih.gov/pubmed/26063867
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC264025/
http://www.ncbi.nlm.nih.gov/pubmed/22391473
https://www.ncbi.nlm.nih.gov/pubmed/8399879

13. Raybould JE, Raybould AL, Morales MK, et al. Bartonella endocarditis and pauci-immune
glomerulonephritis: A case report and review of the literature. Infect Dis Clin Pract (Baltim
Md). 2016;24:254-260. Available at https://www.ncbi.nlm.nih.gov/pubmed/27885316.

14. Koehler JE, LeBoit PE, Egbert BM, Berger TG. Cutaneous vascular lesions and disseminated
cat-scratch disease in patients with the acquired immunodeficiency syndrome (AIDS) and
AIDS-related complex. Ann Intern Med. 1988;109:449-55. Available at
https://pubmed.ncbi.nlm.nih.gov/3415105.

15. Riley LE, Tuomala RE. Bacillary angiomatosis in a pregnant patient with acquired
immunodeficiency syndrome. Obstet Gynecol. 1992;79:818-819. Available at
http://www.ncbi.nlm.nih.gov/pubmed/1565376.

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV C-8


https://www.ncbi.nlm.nih.gov/pubmed/27885316
https://pubmed.ncbi.nlm.nih.gov/3415105/
http://www.ncbi.nlm.nih.gov/pubmed/1565376

Candidiasis (Mucocutaneous)

Updated: May 26, 2020
Reviewed: January 11, 2023

Epidemiology

Oropharyngeal and esophageal candidiasis are common in patients with HIV infection.»? The vast
majority of such infections are caused by Candida albicans, although infections caused by non-C.
albicans species have also been reported in recent years worldwide.*® The occurrence of
oropharyngeal or esophageal candidiasis is recognized as an indicator of immune suppression and is
most often observed in patients with CD4 T lymphocyte (CD4) cell counts <200 cells/mm?, with
esophageal disease typically occurring at lower CD4 counts than oropharyngeal disease.'? In
contrast, vulvovaginal candidiasis—whether a single episode or recurrent—is common in healthy,
adult women and does not suggest HIV infection. The advent of antiretroviral therapy (ART) has led
to a dramatic decline in the prevalence of oropharyngeal and esophageal candidiasis and a marked
diminution in cases of refractory disease.

Fluconazole (or azole) resistance is predominantly the consequence of previous exposure to
fluconazole (or other azoles), particularly repeated and long-term exposure.”® In this setting, the vast
majority of cases relate to acquisition of C. albicans resistance; however, prior exposure to azole
therapy has also been associated with a gradual emergence of non-C. albicans species, particularly
Candida glabrata, as a cause of refractory mucosal candidiasis in patients with advanced
immunosuppression and low CD4 counts.”°

Clinical Manifestations

Oropharyngeal candidiasis is characterized by painless, creamy white, plaque-like lesions that can
occur on the buccal surface, hard or soft palate, oropharyngeal mucosa, or tongue surface. Lesions
can be easily scraped off with a tongue depressor or other instrument. Less commonly, erythematous
patches without white plaques can be seen on the anterior or posterior upper palate or diffusely on the
tongue. Angular cheilosis also can be caused by Candida. Because a proportion of patients with HIV
who have oropharyngeal candidiasis also manifest esophageal involvement, clinicians should
ascertain whether there are symptoms suggestive of esophageal disease in patients with
oropharyngeal candidiasis. Esophageal candidiasis generally presents with retrosternal burning pain
or discomfort along with odynophagia; occasionally esophageal candidiasis can be asymptomatic.
Endoscopic examination reveals whitish plaques similar to those observed with oropharyngeal
disease. On occasion, the plaques may progress to superficial ulcerations of the esophageal mucosa
with central or peripheral whitish exudates.

In women with HIV infection, Candida vulvovaginitis usually presents with white adherent vaginal
discharge associated with mucosal burning and itching of mild-to-moderate severity and sporadic
recurrences. In women with advanced immunosuppression, episodes may be more severe and recur
more frequently. In contrast to oropharyngeal candidiasis, vulvovaginal candidiasis is less common
and when it occurs, it is uncommonly refractory to azole therapy unless caused by non-C. albicans
species.
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Diagnosis

Oropharyngeal candidiasis is usually diagnosed clinically based on the characteristic appearance of
lesions. In contrast to oral hairy leukoplakia, the white plaques of oropharyngeal candidiasis can be
scraped off the mucosa. If laboratory confirmation is required, scrapings can be examined
microscopically for characteristic yeast or hyphal forms, using a potassium hydroxide preparation.
Cultures of clinical exudative material yield the species of Candida present.

The diagnosis of esophageal candidiasis is often made empirically based on symptoms plus response
to therapy, or visualization of lesions plus fungal smear or brushings without histopathologic
examination. The definitive diagnosis of esophageal candidiasis requires direct endoscopic
visualization of lesions with histopathologic demonstration of characteristic Candida yeast forms in
tissue and confirmation by fungal culture and speciation.

Vulvovaginal candidiasis usually is diagnosed based on the clinical presentation coupled with the
demonstration of characteristic blastosphere and hyphal yeast forms in vaginal secretions when
examined microscopically after potassium hydroxide preparation. Culture confirmation is rarely
required but may provide supportive information. Self-diagnosis of vulvovaginitis is unreliable;
microscopic and culture confirmation is required to avoid unnecessary exposure to treatment.

Preventing Exposure

Candida organisms are common commensals on mucosal surfaces in healthy individuals. No
measures are available to reduce exposure to these fungi.

Preventing Disease

Data from prospective controlled trials indicate that fluconazole can reduce the risk of mucosal
disease (i.e., oropharyngeal, esophageal, and vulvovaginal disease) in patients with advanced HIV.*
14 However, routine primary prophylaxis is not recommended because mucosal disease is associated
with very low attributable morbidity and mortality and, moreover, acute therapy is highly effective.
Primary antifungal prophylaxis can lead to infections caused by drug-resistant Candida strains and
introduce significant drug-drug interactions. In addition, long-term oral prophylaxis is expensive.
Therefore, routine primary prophylaxis is not recommended (Alll). Administration of ART and
immune restoration is an effective means to prevent disease.

Treating Disease

Oropharyngeal Candidiasis

Oral fluconazole is as effective as or superior to topical therapy for oropharyngeal candidiasis. In
addition, oral therapy is more convenient than topical therapy and usually better tolerated. Moreover,
oral therapy has the additional benefit over topical regimens in being efficacious in treating
esophageal candidiasis. Oral fluconazole at 100 mg once a day is considered the drug of choice to
treat oropharyngeal candidiasis except during pregnancy (Al). One to 2 weeks of therapy is
recommended for oropharyngeal candidiasis; 2 to 3 weeks of therapy is recommended for esophageal
disease.'®

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV D-2



Using topical agents to treat oropharyngeal candidiasis reduces systemic drug exposure, diminishes
the risk of drug-drug interactions and systemic adverse events, and may reduce the likelihood that
antifungal resistance develops. Unfavorable taste and multiple daily dosing, such as in the cases of
clotrimazole and nystatin, may lead to decreased tolerability of topical therapy. As an alternative to
oral fluconazole, once-daily miconazole in 50-mg mucoadhesive buccal tablets (BI) or five-times-
per-day clotrimazole troches can be used to treat oropharyngeal candidiasis (BI); these regimens
were shown to be equivalent in a multicenter, randomized study.'® Nystatin suspension or pastilles
four times daily remains an additional alternative (B11).1” Topical, low-concentration gentian violet
(0.00165%) applied twice daily may be an alternative, well-tolerated (i.e., without mucosal staining),
and cost-effective regimen to nystatin suspension (BI).*8

Itraconazole oral solution for 7 to 14 days is as effective as oral fluconazole for oropharyngeal
candidiasis but less well tolerated (BI).}” Posaconazole oral suspension'® is also as effective as
fluconazole and generally better tolerated than itraconazole solution, although both posaconazole and
itraconazole have more drug-drug interactions than fluconazole (BI1). Both antifungals are
alternatives to oral fluconazole, although few situations require that these drugs be used in preference
to fluconazole solely to treat mucosal candidiasis. In a multicenter, randomized study, posaconazole
was found to be more effective than fluconazole in sustaining clinical success after antifungal
therapy was discontinued.'® A new solid oral delayed-release tablet formulation of posaconazole,
which exhibits less variable absorption than the oral suspension, is now available.?® Whether it offers
any advantage for the treatment of oropharyngeal candidiasis is unknown, and it currently is
indicated only for prophylaxis of invasive Aspergillus and Candida infections.? Itraconazole
capsules are less effective than fluconazole because of their more variable absorption, and they are
associated with more drug-drug interactions than fluconazole.

Esophageal Candidiasis

Systemic antifungals are required for effective treatment of esophageal candidiasis (Al). A 14-day to
21-day course of either fluconazole (oral or intravenous [IV]) or oral itraconazole solution is highly
effective (Al). However, patients with severe symptoms initially may have difficulty swallowing oral
drugs. As with oropharyngeal candidiasis, itraconazole capsules for esophageal candidiasis are less
effective than fluconazole because of variable absorption (CII). A 2-week course of the newer
triazole isavuconazole, given orally at an initial loading dose of 200 mg, followed by 50 mg once
daily; or a loading dose of 400 mg followed by 100 mg once daily; or 400 mg once weekly, is also as
effective as fluconazole for uncomplicated esophageal candidiasis (Bl); a higher rate of
gastrointestinal adverse effects was seen with the 100-mg, once-daily isavuconazole regimen than
with fluconazole and the other isavuconazole regimens.?? Voriconazole, amphotericin B (either
deoxycholate or lipid formulations), and the echinocandins caspofungin, micafungin, and
anidulafungin all effectively treat esophageal candidiasis (Bl); however, esophageal candidiasis
appears to have a higher relapse rate after treatment with the echinocandins.?® 2* Therefore, oral or IV
fluconazole remains the preferred therapy for esophageal candidiasis (Al). Although infection with
other pathogens (e.g., cytomegalovirus, herpes simplex virus that causes esophagitis) can result in
symptoms that mimic those of esophageal candidiasis, a diagnostic and therapeutic trial of antifungal
therapy is usually warranted before endoscopy. In those who do not respond to antifungal therapy,
endoscopy is recommended to identify different causes of esophagitis or drug-resistant Candida
(AI).
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Vulvovaginal Candidiasis

In most women with HIV infection, vulvovaginal candidiasis is uncomplicated and responds readily
to short-course oral or topical treatment with any of several therapies, including:

e Oral fluconazole (All)

o Topical azoles (i.e., clotrimazole, butoconazole, miconazole, tioconazole, or terconazole) (All)

e Itraconazole oral solution (BII)

Severe or recurrent episodes of vaginitis should be treated with oral fluconazole or topical antifungal
therapy for >7 days (All). For more information, see the Vulvovaginal Candidiasis section in the
Sexually Transmitted Diseases Treatment Guidelines from the Centers for Disease Control and
Prevention.

Special Considerations with Regard to Starting ART

There are no special considerations regarding initiation of ART in patients with mucocutaneous
candidiasis. Specifically, there is currently no evidence that treatment with ART needs to be delayed
until treatment for candidiasis has been completed.

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

For most patients with mucocutaneous candidiasis, response to antifungal therapy is rapid; signs and
symptoms improve within 48 to 72 hours. Short courses of topical therapy rarely result in adverse
effects, although patients may experience cutaneous hypersensitivity reactions characterized by rash
and pruritus. Oral azole therapy can be associated with nausea, vomiting, diarrhea, abdominal pain,
or transaminase elevations. Periodic monitoring of liver function studies should be considered if
azole therapy is anticipated for >21 days, especially in patients with other hepatic comorbidities
(All). The echinocandins appear to be associated with very few adverse reactions: histamine-related
infusion toxicity, transaminase elevations, and rash have been attributed to these drugs. No dose
adjustments are required in renal failure.

Immune reconstitution inflammatory syndrome (IRIS) with ART has not yet been reported for
mucocutaneous candidiasis in patients with HIV infection. Indeed, ART is associated with a
markedly reduced incidence of candidiasis.

Managing Treatment Failure

Antifungal treatment failure is typically defined as the persistence of signs or symptoms of
oropharyngeal or esophageal candidiasis after 7 to 14 days of appropriate antifungal therapy.
Refractory disease occurs in approximately 4% to 5% of patients with HIV infection who have oral
or esophageal candidiasis, typically those with CD4 counts <50 cells/mm?® and who have received
multiple courses of azole antifungals.® Confirmatory culture and, in the case of esophageal
candidiasis, endoscopy are necessary to confirm treatment failure due to azole resistance or other
causes of esophagitis, especially if these procedures were not initially performed.

Posaconazole immediate-release oral suspension (400 mg twice daily for 28 days) is effective in 75%
of patients with azole-refractory oropharyngeal or esophageal candidiasis (Al).?® Again, although the
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new solid delayed-release tablet formulation of posaconazole has been recently made available, it is
not known whether it offers an advantage over the suspension for treating this particular disease.
Alternatively, oral itraconazole solution is effective, at least transiently, in approximately two-thirds
of patients with fluconazole-refractory mucosal candidiasis (BI1).}” If necessary, azole-refractory
esophageal candidiasis also can be treated with anidulafungin (BII), caspofungin (BI1), micafungin
(BI1), or voriconazole (BI1).

IV amphotericin B is usually effective for treating refractory disease (BIl). Both amphotericin B
deoxycholate and the lipid preparations of amphotericin B have been used successfully (BII).
Amphotericin B oral suspension (1 mL of the 100-mg/mL suspension four times daily) is sometimes
effective in patients whose oropharyngeal candidiasis does not respond to itraconazole (BI1), but this
product is not commercially available in the United States.

Preventing Recurrence

When to Start Secondary Prophylaxis

A randomized clinical trial** in patients with HIV infection with CD4 counts <150 cells/mm?
documented significantly fewer episodes of oropharyngeal candidiasis and other invasive fungal
infections with continuous fluconazole therapy (three times a week) than with episodic fluconazole
treatment for recurrences. This clinical trial also demonstrated no difference in the risk of developing
clinically significant fluconazole resistance between the two groups among those receiving ART.

However, secondary prophylaxis (chronic suppressive therapy) for recurrent oropharyngeal or
vulvovaginal candidiasis is not recommended by most HIV specialists unless patients have frequent
or severe recurrences (BI11) because therapy for acute disease is effective, mortality associated with
mucocutaneous disease is low, potential exists for drug interactions and for the development of
antifungal-resistant Candida, and prophylaxis is costly.

If recurrences are frequent or severe, oral fluconazole can be used as suppressive therapy for either
oropharyngeal (Bl), esophageal (Bl), or vulvovaginal (B11) candidiasis.'*"** Oral posaconazole twice
daily is also effective for esophageal candidiasis (BI1).2° The potential for development of secondary
azole resistance should be considered when contemplating chronic maintenance therapy using azoles
in patients with HIV infection who are severely immunocompromised. Several important factors
should be considered when making the decision to use secondary prophylaxis. These factors include
the effect of recurrences on the patient’s well-being and quality of life, the need for prophylaxis
against other fungal infections, cost, adverse events, and, most importantly, drug-drug interactions.?’

Rates of relapse are high in patients with azole-refractory oropharyngeal or esophageal candidiasis
who have initially responded to echinocandins, voriconazole, or posaconazole therapy. In such
patients, secondary prophylaxis should be instituted until ART produces immune reconstitution
(All).

When to Stop Secondary Prophylaxis
In situations where secondary prophylaxis has been instituted, no data exist to guide
recommendations regarding its discontinuation. Based on experience with other opportunistic

infections, it would be reasonable to discontinue secondary prophylaxis when the CD4 count has
increased to >200 cells/mm? following initiation of ART (AlIl).
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Special Considerations During Pregnancy

Pregnancy increases the risk of vaginal colonization with Candida species. Diagnosis of
oropharyngeal, esophageal, and vulvovaginal candidiasis is the same in pregnant women as in those
who are not pregnant.

Topical therapy is preferable for treatment of oral candidiasis in pregnancy, but is essential for
vulvovaginal candidiasis, especially during the first trimester. Data derived from women with
vulvovaginal candidiasis suggest that fluconazole should not be used at any dose (including a single
150-mg dose) in the first trimester due to the risk of spontaneous abortion, while higher exposures
(>150 mg dosing) during the first trimester are associated with cardiac septal closure defects. 32 A
recent analysis of registry data from Sweden and Denmark did not find any increase in stillbirth or
neonatal death associated with exposure to fluconazole at any dose during pregnancy.® Five cases of
a syndrome consisting of craniosynostosis, characteristic facies, digital synostosis, and limb
contractures (fluconazole embryopathy) have been reported in women chronically prescribed
fluconazole at doses of 400 mg daily or higher in pregnancy.® A report from a national cohort
register in Denmark found an increased hazard ratio (HR) of 1.48 (95% CI, 1.23-1.77) for
spontaneous pregnancy loss with any exposure to oral fluconazole from 7 to 22 weeks of pregnancy
compared to unexposed, matched controls.! An increased HR of 1.47 (95% Cl, 1.22-1.77) was also
noted with low-dose (150-300 mg cumulative dose) exposure. No increase in stillbirth was seen with
fluconazole exposure broadly, but an increase in risk of stillbirth (HR, 4.10; CI 95%, 1.89-8.90) was
noted with fluconazole doses >300 mg. Based on these data, substitution of amphotericin B for
fluconazole in the first trimester is recommended for invasive or refractory esophageal candidal
infections (Alll). Neonates born to women receiving chronic amphotericin B at delivery should be
evaluated for renal dysfunction and hypokalemia.

Itraconazole at high doses has been shown to be teratogenic in animals, but the metabolic mechanism
accounting for these defects is not present in humans, so the data supporting this finding may not be
applicable to human pregnancy. Case series in humans do not suggest an increased risk of birth
defects with itraconazole,® but experience is limited. Human data are not available for posaconazole;
however, the drug was associated with skeletal abnormalities in rats and was embryotoxic in rabbits
when given at doses that produced plasma levels equivalent to those seen humans. Evidence is
inconclusive or inadequate for determining fetal risk associated with voriconazole use during
pregnancy. An association with cleft palate and renal defects has been seen in rats, as well as
embryotoxicity seen in rabbits. Human data on the use of voriconazole are not available, so its use is
not recommended. In animals, multiple anomalies have been seen with exposure to micafungin, and
ossification defects have been seen with the use of anidulafungin and caspofungin.®® Human data are
not available for these drugs, thus their use in human pregnancy is not recommended (Alll).

Chemoprophylaxis, either chronic maintenance therapy or secondary prophylaxis, against
oropharyngeal, esophageal, or vaginal candidiasis using systemically absorbed azoles should not be
initiated during pregnancy (Alll). Furthermore, prophylaxis with systemic azoles should be
discontinued in women with HIV who become pregnant (Alll).
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Recommendations for Treating Mucosal Candidiasis

Oropharyngeal Candidiasis: Initial Episodes (Duration of Therapy: 7-14 Days)
Preferred Therapy
¢ Fluconazole 100 mg PO once daily (Al)

Alternative Therapy
e One 10-mg clotrimazole troche PO five times a day (BI), or

¢ One 50-mg miconazole mucoadhesive buccal tablet once daily: Apply to mucosal surface over the canine fossa (do not
swallow, chew, or crush tablet). Refer to product label for more detailed application instructions. (Bl), or

e |traconazole oral solution 200 mg PO daily (BI), or
e Posaconazole oral suspension 400 mg PO twice daily for 1 day, then 400 mg daily (BI), or
o Nystatin suspension 4-6 mL four times daily or 1-2 flavored pastilles four to five times daily (BIl), or

¢ Gentian violet (0.00165%) topical application twice daily (BI)

Esophageal Candidiasis (Duration of Therapy: 14-21 Days)

Note: Systemic antifungals are required for effective treatment of esophageal candidiasis (Al).
Preferred Therapy

o Fluconazole 100 mg (up to 400 mg) PO or IV daily (Al), or

e ltraconazole oral solution 200 mg PO daily (Al)

Alternative Therapy

o Voriconazole 200 mg PO or IV twice daily (B), or

¢ |savuconazole 200 mg PO as a loading dose, followed by isavuconazole 50 mg PO daily (BI), or
o |savuconazole 400 mg PO as a loading dose, followed by isavuconazole 100 mg PO daily (BI), or
o |savuconazole 400 mg PO once weekly (BI), or

o Caspofungin 50 mg IV daily (BI), or

o Micafungin 150 mg IV daily (BI), or

o Anidulafungin 100 mg IV for one dose, then anidulafungin 50 mg IV daily (BI), or

o Amphotericin B deoxycholate 0.6 mg/kg IV daily (Bl), or

o Lipid formulation of amphotericin B 3-4 mg/kg IV daily (BIlI)

Note: A higher rate of esophageal candidiasis relapse has been reported with echinocandins than with fluconazole.

Uncomplicated Vulvovaginal Candidiasis
Preferred Therapy
o Oral fluconazole 150 mg for one dose (All), or

o Topical azoles (i.e., clotrimazole, butoconazole, miconazole, tioconazole, or terconazole) for 3-7 days (All)

Alternative Therapy
o |traconazole oral solution 200 mg PO daily for 3-7 days (BII)
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o For azole-refractory Candida glabrata vaginitis, boric acid 600 mg vaginal suppository once daily for 14 days (BII)

Note: Severe or recurrent vaginitis should be treated with oral fluconazole (100-200 mg) or topical antifungals for =7 days
(All).

Chronic Suppressive Therapy

o Chronic suppressive therapy is usually not recommended unless patients have frequent or severe recurrences (BII).

o If used, it is reasonable to discontinue therapy if CD4 count >200 cells/mm3 (Alll).

If Decision Is to Use Suppressive Therapy
Oropharyngeal Candidiasis

o Fluconazole 100 mg PO once daily or three times weekly (BI)

Esophageal Candidiasis
e Fluconazole 100-200 mg PO daily (BI)

o Posaconazole oral suspension 400 mg PO twice daily (BII)

Vulvovaginal Candidiasis

¢ Fluconazole 150 mg PO once weekly (BII)

Other Considerations

o Chronic or prolonged use of azoles might promote development of resistance.

Table 4 for dosing recommendations. Consider TDM if prolonged use is indicated.

o Systemic azoles may have significant drug-drug interactions with ARV drugs and other drugs for treatment of Ols; refer to

Key: ARV = antiretroviral; CD4 = CD4 T lymphocyte; IV = intravenous; Ol = opportunistic infection; PO = orally;
TDM = therapeutic drug monitoring
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Chagas Disease (Last updated August 8, 2018; last reviewed January 11, 2023)

Epidemiology

Chagas disease (American trypanosomiasis) is caused by the protozoan parasite Trypanosoma cruzi, and
transmitted to humans by infected triatomine bugs, and less commonly by transfusion, organ transplant, from
mother to infant, and in rare instances, by ingestion of contaminated food or drink.* The hematophagous
triatomine vectors defecate during or immediately after feeding on a person. The parasite is present in large
numbers in the feces of infected bugs, and enters the human body through the bite wound, or through the
intact conjunctiva or other mucous membrane.

\ector-borne transmission occurs only in the Americas, where an estimated 8 to 10 million people have
Chagas disease.® Historically, transmission occurred largely in rural areas in Latin America, where houses
built of mud brick are vulnerable to colonization by the triatomine vectors.* In such areas, Chagas disease
usually is acquired in childhood. In the last several decades, successful vector control programs have
substantially decreased transmission rates in much of Latin America, and large-scale migration has brought
infected individuals to cities both within and outside of Latin America.*®’

Infected triatomine vectors and T. cruzi-infected domestic and wild animals are found across the

southern half of the United States, and rare cases of autochthonous vector-borne transmission have been
documented.®® However, the risk of vector-borne infection within the United States appears to be very low,
probably because of better housing conditions and less efficient vectors.! T. cruzi also can be transmitted in
blood; screening of blood donations for anti-T. cruzi antibodies was introduced in 2007 after the U.S. Food
and Drug Administration approved a serological test for that purpose.'?® Currently an estimated 90% of the
U.S. blood supply is screened.

For these reasons, the vast majority of the estimated 300,000 individuals in the United States with

Chagas disease are thought to be immigrants who acquired the infection while living in endemic areas

in Latin America.* In patients chronically infected with T. cruzi as a result of prior infection, profound
immunosuppression (e.g., due to advanced HIV disease) may lead to reactivation disease characterized by
parasitemia, associated with increased intracellular parasite replication and lack of immunological control of
the infection.’>1’

Clinical Manifestations

The acute phase of T. cruzi infection, which typically goes unrecognized, lasts up to 90 days and is
characterized by circulating trypomastigotes detectable on microscopy of fresh blood or buffy coat smears.?*
If the portal of infection was the conjunctiva, patients may develop the characteristic Romafa’s sign—
unilateral painless swelling of the upper and lower eyelids—which usually lasts several weeks. The other
symptoms of acute infection are usually limited to a non-specific febrile illness. In a small proportion of
patients, however, acute, life-threatening myocarditis or meningoencephalitis may occur.2* At the end of the
acute phase, typically 60 to 90 days after infection, parasitemia falls below levels detectable by microscopy,
and in the absence of effective etiologic treatment, T. cruzi infection passes into the chronic phase.?®

Most patients with chronic T. cruzi infection have no signs or symptoms, and are said to have the
indeterminate form of the disease. Over the course of their lives, 20% to 30% of them will progress to
clinically evident Chagas disease, most commonly cardiomyopathy.?® The earliest manifestations are usually
conduction system abnormalities, such as right bundle branch block, alone or in combination with frequent
premature ventricular contractions, which may develop years to decades after infection.**® Over time, the
disease may progress to higher-grade heart block and complex ventricular arrhythmias. In patients with more
advanced cardiomyopathy, congestive heart failure, ventricular aneurysm, and complete heart block are

poor prognostic signs, associated with high rates of short-term mortality, including sudden death.?’° Chagas
digestive disease is much less common than cardiomyopathy, and seen predominantly in infected patients
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in parts of Brazil and Bolivia.?* Dysphagia is the characteristic symptom of megaesophagus, and prolonged
constipation is the most common complaint associated with megacolon.

T. cruzi reactivation during the chronic phase of Chagas disease is characterized by a return to high levels
of parasite replication and parasitemia, usually detectable by microscopy, and can occur in the settings of
immunosuppressive therapy to prevent transplant rejection and cancer chemotherapy, as well as in HIV-
infected patients.'®22-%6 Even in the absence of symptoms, patients with chronic Chagas disease who are
HIV-co-infected have significantly higher levels of T. cruzi parasitemia than their immunocompetent
counterparts.? Most cases of clinically apparent reactivation occur in patients with CD4 T lymphocyte cell
counts <200 cells/mm?, a history of prior opportunistic infections, or both.1®

The clinical features of reactivated Chagas disease in patients with HIV infection differ from those observed
in individuals who are immunosuppressed for other reasons. The most common manifestations consist of

T. cruzi meningoencephalitis, with or without brain abscesses (chagomas).>16.27.28 The presentation may

be confused with central nervous system (CNS) toxoplasmosis and should be considered in the differential
diagnosis of AIDS patients with CNS symptoms or mass lesions on imaging. The second most frequently
reported manifestation of reactivation in HIV-infected patients is acute myocarditis, sometimes superimposed
on pre-existing chronic Chagas heart disease.'!” Patients may present with new arrhythmias, pericardial
effusion, acute cardiac decompensation or rapid progression of existing chronic cardiomyopathy.6? Less
frequent manifestations of reactivation include skin lesions, erythema nodosum, and parasitic invasion of the
peritoneum, stomach or intestine.6-%°

Diagnosis

Most patients infected with Chagas disease, including those in the United States, are in the chronic phase

and typically unaware of their infection. Screening for infection in patients with the indeterminate or early
clinical forms of chronic Chagas disease is important to identify those who might benefit from antiparasitic
treatment and counseling regarding potential transmission of T. cruzi to others (e.g., blood donation, organ
donation). This is particularly important for HIV-infected patients because of the risk of reactivation disease.
Diagnosis of chronic infection relies on serological methods to detect immunoglobulin G antibodies to T.
cruzi, most commonly enzyme-linked immunosorbent assay (ELISA) and immunofluorescent antibody
assay (IFA). No available assay has sufficient sensitivity and specificity to be used alone; a single positive
result does not constitute a confirmed diagnosis. Two serological tests based on different antigens (i.e., whole
parasite lysate and recombinant antigens) and/or techniques (e.g., ELISA and IFA) are used in parallel to
improve the accuracy. In some cases, the infection status remains difficult to resolve even after a third test,
because there is no true gold standard assay for chronic T. cruzi infection.*3! Data suggest that the sensitivity
of serological assays varies by geographical location, possibly because of T. cruzi strain differences and
resulting antibody responses.323 Options for T. cruzi serological testing in the United States include
diagnostic ELISA kits based on parasite lysate or recombinant antigens.*®** In general, polymerase chain
reaction (PCR) is not a useful diagnostic test for chronic T. cruzi infection. The sensitivity is highly variable
and depends on patient characteristics as well as PCR primers and methods.?53¢

In HIV-infected patients with epidemiologic risk factors for Chagas disease, co-infection with T.

cruzi and reactivation disease should be considered in the differential diagnosis of CNS mass lesions,
meningoencephalitis, arrhythmias or heart failure.1®262” The imaging pattern of brain chagoma is similar

to that of cerebral toxoplasmosis, although chagomas tend to be larger than Toxoplasma lesions.t":%:28
Computed tomography and magnetic resonance imaging show subcortical hypodense lesions that enhance
with contrast or gadolinium. These lesions most often involve brain white matter. Histopathology shows
inflammation and the presence of T. cruzi amastigotes in glial cells, and less often, in neurons. Cerebrospinal
fluid (CSF) shows a mild pleocytosis (lymphocyte predominance), increased protein, and T. cruzi
trypomastigotes.1®172728 |n a case series that included 15 HIV and T. cruzi-co-infected patients with clinical
meningoencephalitis, trypomastigotes were visualized in CSF in 85%.1°16.27.28
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A definitive diagnosis of re-activation is established by identification of the parasite or its products in tissue,
such as on brain biopsy, in CSF or in blood.*® Circulating parasites are rarely detected microscopically in
immunocompetent patients with chronic Chagas disease or in HIV-co-infected patients in the absence of
reactivation.?® If observed in an HIV-T. cruzi-co-infected patient, circulating parasites suggest reactivation

and the need for treatment. Blood concentration techniques, such as capillary centrifugation, can improve
sensitivity.®” In centrifuged blood, T. cruzi trypomastigotes are found just above the buffy coat. Centrifugation
and microscopic examination of CSF also can be employed for patients with suspected CNS Chagas disease.
Parasites also may be observed in lymph nodes, bone marrow, skin lesions, or pericardial fluid. Hemoculture is
somewhat more sensitive than direct methods, but takes 2 to 8 weeks to demonstrate parasites.

Conventional PCR is not useful for diagnosing re-activation, because the method can yield a positive result
in chronic T. cruzi infection in the absence of re-activation.**2¢ However, quantitative PCR assays (real-time
PCR) performed on serial blood specimens that show rising parasite numbers over time provide the earliest
and most sensitive indicator of reactivation.®% Few published data exist on PCR of CSF, but it would be
expected to have high sensitivity for the diagnosis of reactivation in the CNS.*°

Preventing Exposure

Travelers to endemic countries may be at risk for infection with T. cruzi if they visit rural areas and stay in
rustic lodging. The triatomine vector typically infests cracks in walls and roofing of poor-quality buildings
constructed of adobe brick, mud, or thatch.** Because the insects feed at night, individuals who live in or
visit Chagas disease-endemic areas should avoid sleeping in such dwellings or outdoors. Control programs
in endemic areas rely on spraying infested dwellings with residual-action insecticide. If sleeping outdoors
or in suspect dwellings cannot be avoided, sleeping under insecticide-treated bed nets provides significant
protection.*

Most blood products in the United States are screened routinely for T. cruzi but screening is not universal in
the United States or in others areas, including parts of Latin America.*

Although transfusion-acquired cases have been uncommon in the United States, transfusion with infected
blood products remains a risk for acquiring Chagas disease. No drugs or vaccines for preventing T. cruzi
infection are available.

Preventing Disease

Clinical manifestations of Chagas disease in HIV-positive patients usually represent reactivation and not
acute infection with T. cruzi. All HIV-infected patients with epidemiologic risk factors for Chagas disease
should be tested for antibody to T. cruzi to detect latent infection.®® A single course of treatment with
benznidazole or nifurtimox can be considered for T. cruzi-infected individuals who have not been previously
treated and who do not have advanced Chagas cardiomyopathy (CI11). However, the efficacy of currently
available drugs in the chronic phase is suboptimal, there is no useful test of cure, and treated individuals are
still considered at risk for reactivation.®#* Although direct data are lacking, optimization of antiretroviral
therapy (ART) may help prevent Chagas reactivation in co-infected patients (BI11). Most symptomatic
reactivation cases have occurred in patients who were not taking ART.®

Treating Disease

Chemotherapy for Chagas disease with benznidazole or nifurtimox is effective in reducing parasitemia
and preventing clinical manifestations or slowing progression in patients with acute, early-chronic, and
re-activated disease.***® These drugs have limited efficacy, however, in achieving parasitological cure.
Consultation with a specialist should be sought. Benznidazole (5 to 8 mg/kg/day for 30 to 60 days) is the
initial treatment most commonly recommended (BI11). Nifurtimox (8 to 10 mg/kg/day, administered for
90 to 120 days) is an alternative (CI11). The duration of therapy with either of these agents has not been
studied in patients co-infected with HIV. Mortality is high for symptomatic reactivated T. cruzi infection,
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even in patients who receive chemotherapy.®?’ Limited data suggest that early recognition and treatment of
reactivation may improve prognosis.®

Benznidazole is approved by FDA for use in children 2-12 years of age and is commercially available

at http://www.benznidazoletablets.com/en/. Nifurtimox is not currently FDA approved and is available
from the Centers for Disease Control and Prevention (CDC) Drug Service for use under an investigational
protocol. Consultations and nifurtimox requests should be addressed to Division of Parasitic Diseases and
Malaria Public Inquiries line (404-718-4745); parasites@cdc.gov), the CDC Drug Service (404-639-3670),
and for emergencies after business hours, on weekends, and federal holidays through the CDC Emergency
Operations Center (770-488-7100).

Special Considerations with Regard to Starting Antiretroviral Therapy

As with other parasite infections that localize in the CNS, the decision to initiate antiretroviral therapy (ART)
must be carefully considered in HIV-infected patients with reactivated T. cruzi infection involving the brain.
Only anecdotal information exists on the consequences of starting ART after a diagnosis of CNS Chagas
disease, but there are no cases of Chagas-related immune reconstitution inflammatory syndrome (IRIS) that
have been well described. Therefore, there is no known contraindication to starting or optimizing ART in
patients with CNS Chagas disease as soon as their CNS disease is clinically stable (Alll).

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

Patients undergoing treatment should be monitored closely because both benznidazole and nifurtimox

are associated with significant toxicities.* Benznidazole causes peripheral neuropathy, rash, and
granulocytopenia. Nifurtimox causes anorexia, nausea, vomiting, abdominal pain and weight loss, restlessness,
tremors, and peripheral neuropathy. The adverse effects of both drugs wane when the drugs are discontinued.

As stated above, no reports are available regarding T. cruzi infection and IRIS.

Managing Treatment Failure

Although no efficacy data are available, retreatment with benznidazole or nifurtimox is recommended
for HIV-infected patients with T. cruzi reactivation who fail to respond or who relapse after initial
antitrypanosomal therapy (Alll). A publication documents a single case of a T. cruzi-infected patient on
immunosuppressive therapy for systemic lupus erythematosus who had a good response to posaconazole
after failure of benznidazole treatment; failure of benznidazole and response to posaconazole were
documented by real-time PCR assays in serial specimens.*” However, the results of a randomized clinical
trial comparing the efficacy and safety of low and high dose posaconazole to that of benznidazole
demonstrated that posaconazole was not efficacious for treatment of chronic Chagas disease.*®

Preventing Recurrence

Patients with HIV infection are at risk for recurrent or relapsing clinical manifestations because of
intermittent reactivation of chronic infection.*® The drugs are only partially effective in the chronic phase of
T. cruzi infection and may be suppressive rather than curative.* Because the drugs are toxic and experience
with their use in HIV-infected patients is limited, expert advice should be sought.> Whether secondary
prophylaxis or chronic maintenance therapy should be used in HIV-infected patients with latent Chagas
disease is unclear, particularly when potent ART is used.

Special Considerations During Pregnancy

As recommended for all individuals with epidemiological risk of Chagas disease, screening of pregnant
women who have lived in endemic areas should be considered to identify maternal infection and possible risk
of infection in their offspring. In pregnant women in areas where the disease is endemic in Latin America,
the seroprevalence of T. cruzi infection can be as high as 30%.'44° In the United States, a 1999 study of 3,765
pregnant women in Houston, Texas, confirmed antibody to T. cruzi in 0.4% of Hispanic women and 0.1% of
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non-Hispanic women and a 2013 study of 4,000 predominantly Hispanic women in the same city found 0.25%
with confirmed infection.5%5!

From 1% to 10% of infants of T. cruzi-infected mothers are born with acute T. cruzi infection.**4° Most
congenital T. cruzi infections are asymptomatic or cause non-specific signs; laboratory screening is required for
detection of these cases. Studies from the 1980s suggest that congenital transmission of T. cruzi may increase

the risk of spontaneous abortion, stillbirth, and low birthweight.>? In a small proportion of patients, congenital
infection causes severe morbidity, including low birthweight, hepatosplenomegaly, anemia, meningoencephalitis,
and/or respiratory insufficiency, with high risk of mortality.*® Limited data suggest that the rate of congenital
transmission is higher for HIV-infected women than in immunocompetent mothers.*8%® Infants co-infected with
HIV and T. cruzi also may be more likely to have symptoms, especially neurologic symptoms.>*%

Minimal data are available on potential reproductive toxicity of benznidazole and nifurtimox, although both
drugs have been associated with increased detection of chromosomal aberrations in children being treated

for Chagas disease.**” Benznidazole crosses the placenta in rats and covalently binds to fetal proteins.®
Because of the toxicity and limited experience with use of these drugs in pregnancy, treatment of acute T.
cruzi infection in pregnant women should only be undertaken in consultation with a specialist in this area, and
treatment of chronic disease should be considered only after completion of the pregnancy. For HIV-infected
pregnant women with symptomatic reactivation of T. cruzi infection, ART should be initiated (Alll) as initial
treatment. Two cases of treatment of Chagas disease in pregnancy with benzdidazole have been reported. One
report was of an acute infection with treatment continued for the first few weeks of an subsequently diagnosed
pregnancy, with normal infant outcome,*® and one was of treatment of an HIV-infected woman with severe
immunosuppression with Chagasic encephalitis in the third trimester of pregnancy.®® The infant was small for
gestational age but otherwise healthy and without evidence of T. cruzi infection. All infants born to T. cruzi-
infected women should undergo appropriate testing for congenitally acquired T. cruzi infection and be treated
promptly if infection is confirmed.4

Recommendations for Preventing and Treating Chagas Disease (American Trypanosomiasis)

Preventing Clinical Disease

Indication
* Individuals with epidemic risk factors for Chagas disease and tested positive for antibody to T. cruzi, have not been previously
treated, and do not have advanced Chagas cardiomyopathy.
« A single course of benznidazole or nifurtimox can be considered (doses and duration same as for treatment of disease)
(ClIN. However, the efficacy of this therapy is suboptimal, and treated patients are still at risk of reactivation.
« [nitiation or optimization of ART may prevent reactivation of Chagas disease (BIlI)

Treating Chagas Disease

Note: Treatment is effective in reducing parasitemia and preventing clinical manifestation or slowing progression in patients with
acute, early-chronic, and re-activated disease. They have limited efficacy, however, in achieving parasitological cure.
Preferred Therapy for Acute, Early Chronic, and Re-Activated Disease:

* Benznidazole 5-8 mg/kg/day PO in 2 divided doses for 30-60 days (BIll) (commercially available at http:/www.
benznidazoletablets.com/en/).

Alternative Therapy

* Nifurtimox 8-10 mg/kg/day PO for 90-120 days (CIll) (not commercially available in the United States. Contact the CDC Drug
Service at 404-639-3670 or drugservice@cdc.gov; for emergencies, call 770-488-7100)

Note:

¢ Optimal duration of therapy has not been studied in HIV-infected patients.

* [nitiation or optimization of ART in patients undergoing treatment for Chagas disease, once the patient is clinically stable (Alll)

* Even with treatment, mortality is high in patients with symptomatic reactivation.

Key to Acronyms: ART = antiretroviral therapy; CDC = Centers for Disease Control and Prevention; PO = orally
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Coccidioidomycosis

Updated: February 16, 2021
Reviewed: January 11, 2023

Epidemiology

Coccidioidomycosis is caused by either of two soil-dwelling dimorphic fungi: Coccidioides immitis
and Coccidioides posadasii. Most cases of coccidioidomycosis in people with HIV have been
reported in the areas in which the disease is highly endemic.* Cases also may be identified outside of
these areas when a person gives a history of having traveled through an endemic region. In the
United States, these areas include the lower San Joaquin Valley and other arid regions in southern
California; much of Arizona; the southern regions of Utah, Nevada, and New Mexico; and western
Texas.? Several cases of coccidioidomycosis in individuals who acquired the infection in eastern
Washington state have been reported. One of these cases was phylogenetically linked to local
Coccidioides immitis isolates.? These observations suggest that the coccidioidal endemic range may
be expanding.

The risk of developing symptomatic coccidioidomycosis after infection is increased in patients with
HIV who have CD4 T lymphocyte (CD4) counts <250 cells/mm?, those who are not virologically
suppressed, or those who have AIDS.? The incidence and severity of HIV-associated
coccidioidomycosis have declined since the introduction of effective antiretroviral therapy (ART).*®

Clinical Manifestations

Four common clinical syndromes of coccidioidomycosis have been described: focal pneumonia;
diffuse pneumonia; extrathoracic involvement, including meningitis, osteoarticular infection, and
other extrathoracic sites; and positive coccidioidal serology tests without evidence of localized
infection.® In patients with HIV, lack of viral suppression and CD4 count <250 cells/mm? are
associated with increased severity of the presentation of coccidioidomycosis.’

Focal pneumonia is most common in patients with CD4 counts >250 cells/mm?®. Focal pneumonia
can be difficult to distinguish from a bacterial community-acquired pneumonia; patients present with
symptoms that include cough, fever, and pleuritic chest pain.”® However, coccidioidomycosis may
present with hilar or with a persistent headache and progressive lethargy. The cerebrospinal fluid
(CSF) profile in meningitis demonstrates low glucose levels, elevated protein levels, and a
lymphocytic pleocytosis. mediastinal adenopathy, upper lobe infiltrates, nodules, and peripheral
blood eosinophilia—all of which are uncommon in bacterial pneumonia and should make one think
of coccidioidomycosis, particularly in patients who reside in, previously resided in, or have travelled
to a known endemic area.

Diffuse pneumonia and extrathoracic disease usually occur in more immunocompromised patients.
Diffuse pulmonary disease presents with fever and dyspnea with a diffuse reticulonodular pattern on
chest imaging, and in some instances may be difficult to distinguish clinically from Pneumocystis
pneumonia.® Hypoxemia may be severe and serological tests are frequently negative at presentation.
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Patients with meningitis present with a persistent headache and progressive lethargy. The
cerebrospinal fluid (CSF) profile in meningitis demonstrates low glucose levels, elevated protein
levels, and a lymphocytic pleocytosis.

Elevated coccidioidal antibody titers even without symptoms can indicate risk of subsequent
symptomatic disease in patients with advanced HIV. A study conducted prior to the advent of potent
ART described 13 patients with HIV who had CD4 counts <350 cells/mm? and positive coccidioidal
serologic tests without an anatomic site of infection. Five patients subsequently developed clinical

illness when their median CD4 count fell to 10 cells/mm?3.1°

Diagnosis

The diagnosis of coccidioidomycosis is based on serology, histology, culture, and clinical
presentation. Culture of the organism from clinical specimens or by demonstration of spherules on
histopathological examination of infected tissue confirms the diagnosis. Positive blood cultures are
rare and usually found only in those with diffuse pulmonary disease. CSF cultures are positive in
fewer than one-third of patients with coccidioidal meningitis.

Unlike other endemic fungi, Coccidioides spp. grow relatively rapidly at 37°C on routine bacterial
media, especially blood agar. Growth of a non-pigmented mold may be observed in as few as 3 to 7
days and can be confirmed as Coccidioides by gene probe. Coccidioides growth on an agar plate is a
significant laboratory biosafety hazard because of the risk of inhalation of dislodged arthroconidia.
When a specimen is sent for culture, laboratory personnel should be alerted to the possibility that
Coccididoides spp. may be present, and in the laboratory, the culture plate lid should be kept secured
with tape.!! Identification of the fungus should be performed only in a biosafety level 3 containment
laboratory.

Most commonly, the diagnosis of coccidioidomycosis is based on a positive coccidioidal serological
test and a compatible clinical syndrome. However, it may take several weeks for antibodies to
develop, and negative serology cannot be used to rule out disease. Repeat testing every 1-2 weeks
should be considered if the patient is ill and the diagnosis has not been established. Patients with past
coccidioidal infection and without disease activity usually have negative serological tests. Screening
with an enzyme immunoassay (EIA) for IgM and 1gG antibody is recommended. It has a rapid
turnaround time and is available in many clinical laboratories. These tests are very sensitive but
occasionally have been associated with false positive results, particularly for IgM.*2 If either EIA test
is positive, antibody assays by immunodiffusion (ID) and by complement fixation (CF) should be
obtained to confirm the result and be used for further follow-up. A lateral flow assay (LFA) recently
has become available but is far less sensitive than EIA."

A coccidioidomycosis-specific antigen assay is commercially available. It has been shown to detect
antigen in urine,** serum,*® and other body fluids in samples from individuals with active
coccidioidomycosis. The assay is most useful in diagnosing extrathoracic disseminated
coccidioidomyecosis. A recent study suggests that detection of coccidioidal antigen in CSF has a very
high sensitivity and specificity for diagnosing coccidioidal meningitis.*®

In addition, real-time polymerase chain reaction (RT-PCR) testing, if available, can be used on
unfixed clinical specimens and on formalin-fixed tissue to aid in the diagnosis of
coccidioidomyecosis. A Coccidioides RT-PCR assay is commercially available but not Food and Drug
Administration (FDA)-approved nor tested in patients with HIV.
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Preventing Exposure

Individuals with HIV living in or visiting areas in which Coccidioides spp. are endemic cannot avoid
exposure to the fungus. They should, however, avoid extensive exposure to disturbed native soil,
such as at building excavation sites, and they should stay inside during dust storms (BIl1). No
evidence indicates that gardening in cultivated soil in the coccidioidal endemic region increases the
risk of acquiring coccidioidomycosis.

Preventing Disease

Preventing Coccidioidomycosis

Primary antifungal prophylaxis for individuals with negative serologic tests for Coccididoides is not recommended (Alll)
except for the following indications:

Indication for Primary Prophylaxis
¢ New positive IgM and/or 1gG test for Coccidioides; and
¢ No sign of active coccidioidomycosis; and

e CD4 count <250 cells/mm3

Preferred Therapy
¢ Fluconazole 400 mg PO once daily (Alll)

Discontinuation of Primary Prophylaxis

e CD4 count 2250 cells/mms3 with virologic suppression on ART (BIII)

¢ Close clinical follow-up is recommended (BIIl)

Key: CD4 = CD4 T lymphocyte cell; IgG = immunoglobulin G; lgM = immunoglobulin M; PO = orally

Primary antifungal prophylaxis (i.e., prophylaxis for individuals with negative results on serological
tests for Coccidioides) does not appear to benefit patients with HIV with low CD4 counts who live in
regions in which Coccidioides spp. are endemic,* and it is not recommended (Alll). Yearly or
twice-yearly serological testing for coccidioidomycosis is reasonable for serologically negative
individuals with HIV who live in endemic areas. Testing is advised also for individuals who have
previously traveled to or lived in endemic areas. Both IgM and IgG antibody testing using either an
EIA or immunodiffusion technique are recommended. In patients who have CD4 counts

<250 cells/mm? and who previously tested negative for Coccidioides, a new positive serology test
suggests possible active disease'® and should prompt further clinical evaluation. If no signs,
symptoms, or laboratory abnormalities compatible with active coccidioidomycosis are identified,
antifungal therapy with fluconazole 400 mg daily is recommended for those with a new positive
serological test and CD4 counts <250 cells/mm? (Alll). This regimen should be continued until the
CD4 count is >250 cellss/mm?® and virological suppression is documented (BII1). For those with CD4
counts already >250/mm? and with viral suppression on antiretrovirals, close clinical follow-up
without antifungal therapy is recommended (BI11). For asymptomatic patients who have not lived in
or travelled to endemic regions, routine testing does not appear useful and should not be performed
(ALLL).
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Treating Disease

Treating Coccidioidomycosis

Treating Mild-to-Moderate Pulmonary Infections
Indications for Treatment
o Patients who have clinically mild infection, such as focal pneumonia;

o Patients with positive coccidioidal serologies but with mild or without clinical illness.

Preferred Therapy
o Fluconazole 400 mg PO once daily (All), or
o |traconazole 200 mg PO three times daily for 3 days then twice daily (All)

Alternative Therapy (For Patients Who Failed to Respond to Fluconazole or Itraconazole)
« Voriconazole loading dose of 400 mg twice daily for the first day followed by 200 mg PO twice daily (BIII); or
= Posaconazole (extended-release tablet) 300 mg PO twice daily for the first day and then 300 mg daily (BIII)

Treating Severe Pulmonary or Extrapulmonary Infection (Except Meningitis)
Preferred Therapy

o Lipid formulation amphotericin B 3-5 mg/kg IV daily (Alll), or

o Amphotericin B deoxycholate 0.7-1.0 mg/kg IV daily (All)

o Use until clinical improvement, then switch to triazole (BIII).

Alternative Therapy

o Some specialists recommend combining amphotericin B with a triazole (fluconazole or itraconazole 400mg daily) and
continue the triazole once amphotericin B is stopped (ClII).

Treatment for Meningeal Infections (Consultation with a Specialist Is Advised)
Preferred Therapy
o Fluconazole 400-800 mg IV or PO once daily (All)

Alternative Therapy

o ltraconazole 200 mg PO two to three-times daily (BII), or

o Voriconazole 200-400 mg PO twice daily (BIII), or

o Posaconazole (delayed-release tablet) 300 mg PO once daily after a loading dose (ClII), or

o |savuconazole 372 mg every 8 hr for 6 doses, then 372 mg daily (CIII).

administration by a clinician experienced in this drug delivery technique.

Treatment in Pregnancy

teratogenic effect and risk of spontaneous abortion (Alll).

o Amphotericin B deoxycholate 0.7-1.0 mg/kg IV daily (Alll), or

o Intrathecal amphotericin B (Alll) when triazole antifungals are not effective. Use in consultation with a specialist and ensure

o Azole antifungal agents are contraindicated and should be avoided in the first trimester of pregnancy because of potential
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o Lipid formulation amphotericin B 3-5 mg/kg IV daily (Alll)

Discontinuing Therapy

Focal Coccidioidal Pneumonia, Therapy Can Be Stopped If (All)

Clinically responded to 3 to 6 months of antifungal therapy, and

CD4 count 2250 cells/mms3, and

Virologic suppression on ARVs, and

Continued monitoring for recurrence can be performed using serial chest radiograph and coccidioidal serology.

Diffuse Pulmonary Disease or Non-Meningeal Disseminated Coccidioidomycosis

o Relapse can occur in 25% to 33% of patients without HIV and can occur in patients with HIV who have CD4 count >250
cells/mmg,

o Therapy duration is at least 12 months and usually much longer; discontinuation is dependent on clinical and serological
response and should be made in consultation with experts (BIII).

Coccidioidal Meningitis

o Relapse has been reported in 80% of patients after stopping triazoles; therefore, suppressive therapy should be lifelong
(Al).

Other Considerations

o Certain patients with meningitis may develop hydrocephalus and require CSF shunting in addition to antifungal therapy.

o All the triazole antifungals have the potential to interact with certain ARV agents and other anti-infective agents. These
interactions are complex and can be bidirectional. The Adult and Adolescent Antiretroviral Guidelines DDI Tables list these
interactions and recommend dosage adjustments where feasible.

Key: ARVs = antiretrovirals; CD4 = CD4 T lymphocyte cell; CSF = cerebrospinal fluid; DDI = drug-drug interaction;
IV = intravenous; PO = orally

Treatment of mild-to-moderate pulmonary coccidioidal infection: Therapy with a triazole
antifungal agent given orally is appropriate for patients who have clinically mild infection, such as
focal pneumonia (All). Fluconazole should be given as 400 mg daily (All); itraconazole should be
given in divided doses of 200 mg three times daily for 3 days, followed by 200 mg twice daily
(AI1).181° Itraconazole is preferred for those who have bone or joint disease (Al).2° Serum
itraconazole concentrations should be measured after the drug reaches steady state at 2 weeks to
ensure adequate absorption. Target serum concentration (the sum of the parent itraconazole and
hydroxyl itraconazole metabolite levels) is at least >1mcg/mL and preferably >2mcg/mL.

Data to support clinical efficacy for treatment with posaconazole®*?? and voriconazole are limited,
but these agents are useful for patients who do not respond to fluconazole or itraconazole (BI11).
Voriconazole is given as a loading dose of 400 mg twice daily on Day 1, followed thereafter by 200
mg twice daily. Trough serum voriconazole concentrations should be measured to ensure efficacy
and avoid toxicity; a concentration of 1 to 5 mcg/mL is desired. Several dosage formulations of
posaconazole have been studied for coccidioidomycosis. A dose of 400 mg twice daily of the older
liquid formulation of posaconazole has been used (B111),% but the current extended-release tablet
formulation of posaconazole at a dosage of 300 mg twice daily for the first day, then 300mg once
daily is better tolerated by patients and provides more reliable serum concentrations. Recently, a
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syndrome of mineralocorticoid excess manifesting as hypertension with hypokalemia was reported in
some patients taking posaconazole. Monitoring of blood pressure and serum potassium levels is
appropriate in patients taking posaconazole.

No data have been published on the use of the antifungal isavuconazole for coccidioidomycosis in
patients with HIV. Among nine patients with pulmonary disease without HIV, initial therapy with
isavuconazole resulted in complete or partial treatment success in five patients (56%).%*

All triazole antifungals have the potential for complex and possibly bidirectional interactions with
certain antiretroviral agents and other anti-infective agents. Drug—drug interaction (DDI) tables in the
Adult and Adolescent ARV Guidelines list such interactions and recommendations for therapeutic
drug monitoring and dosage adjustments, where feasible.

Treatment of severe pulmonary coccidioidal infection or extrapulmonary infection:
Amphotericin B is the preferred initial therapy for patients who have diffuse pulmonary involvement
or who are severely ill with extrathoracic disseminated disease (Al1).1° Most experience has been
with the deoxycholate formulation using a dose of amphotericin B of 0.7 to 1.0 mg/kg intravenously
(1V) daily. There are only anecdotal reports® from studies that used lipid formulations of
amphotericin B for the treatment of coccidioidomycosis. Lipid formulations are likely to be as
effective as the deoxycholate formulation and should be considered as equivalent alternative initial
therapy, particularly in patients with underlying renal dysfunction (Alll). For lipid formulations, a
daily dose of amphotericin B of 3 to 5 mg/kg is appropriate. Therapy with amphotericin B should
continue until clinical improvement is observed and then changed to an oral triazole antifungal
(81).

Some specialists recommend combining amphotericin B with a triazole antifungal (400 mg of
fluconazole or itraconazole daily) at initiation of therapy, and then continuing the triazole once
amphotericin B is stopped (CI11).°

Treatment of patients with coccidioidal meningitis: Treatment of coccidioidal meningitis requires
consultation with a specialist (Alll). Intravenous amphotericin B alone is ineffective as treatment for
coccidioidal meningitis. Treatment with a triazole antifungal is recommended. Fluconazole (400 to
800 mg daily) is the preferred regimen (All),*3% but itraconazole 400 to 600 mg daily also has been
successfully used (BII).2” Therapy with voriconazole (BI11),2*° posaconazole (C111),%2%! and
isavuconazole (C111) has been described in individual cases and has been successful.®? Despite
appropriate antifungal therapy, some patients may develop hydrocephalus and require CSF shunting.
In some instances, triazole antifungals are ineffective and intrathecal amphotericin B is
recommended (Alll). When required, intrathecal therapy should be administered by someone very
experienced in this drug delivery technique.

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

Monitoring the CF antibody titer is useful to assess response to therapy, and this titer should be
measured every 12 weeks. More than a twofold rise suggests recurrence or worsening of clinical
disease and should prompt reassessment of management. Immune reconstitution inflammatory
syndrome (IRIS) has been reported infrequently in patients with HIV and coccidioidomycosis.*** In
general, delaying initiation of ART while treating coccidioidomycosis is not recommended (Alll).
Conversely, a recent case series® and a single case report®” suggested that, in highly
immunosuppressed patients (i.e., CD4 counts <100 cells/mm?®) with disseminated disease, clinical
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decline may occur with initiation of ART. These findings suggest that it might be prudent to delay
ART for 4 to 6 weeks after initiating antifungal therapy in severely immunosuppressed patients who
have disseminated or central nervous system disease (BI11). However, delay may not prevent IRIS,
as reported in at least one patient with disseminated disease, who had received treatment with
fluconazole for 28 days but who still had worsening symptoms within a week after starting ART.*
Close monitoring for clinical worsening, particularly if meningitis is present, is essential when
treating highly immunosuppressed people who have HIV and who have disseminated
coccidioidomycosis.*?

Managing Treatment Failure

Serum drug concentrations should be checked in patients with severe coccidioidomycosis who do not
respond to treatment with itraconazole. In case of confirmed treatment failure with adequate serum
concentrations of the azole, treatment should be changed to IV amphotericin B, either deoxycholate
or a lipid formulation for patients who are severely ill (Alll). For those who are not severely ill,
posaconazole (BIIl) and voriconazole (Bl1I) are appropriate alternatives. Drug interactions may limit
the use of voriconazole in patients who are taking non-nucleoside reverse transcriptase inhibitors or
ritonavir- or cobicistat-boosted regimens (see the DDI tables in the Adult and Adolescent
Antiretroviral Guidelines). Posaconazole and isavuconazole have fewer known drug interactions with
antiretrovirals than voriconazole. In certain situations, surgical intervention may be indicated.®

Therapy After Immune Reconstitution

Patients with peripheral blood CD4 count >250 cells/mm? appear capable of maintaining their
coccidioidal-specific cellular immune response.®® Moreover, a prospective study has demonstrated
that coccidioidomycosis is less severe in those with lower HIV RNA and higher CD4 counts.® Given
these facts, in patients with HIV who have undetectable HIV RNA on potent ART and who have
CD4 count >250cells/mm?, coccidioidomycosis should be managed no differently than it is in
patients in the general population (All).

For patients with focal pulmonary disease who meet the above criteria, treatment with a triazole
antifungal agent should continue for a minimum of 3 to 6 months (All). For patients with diffuse
pulmonary disease and those with extrathoracic dissemination, antifungal therapy should continue for
at least 12 months and usually much longer. Therapy should be discontinued based on clinical and
immunological response and in consultation with an expert. For patients with detectable HIV viremia
or CD4 count <250/mm?, antifungal therapy at full dose should continue (BII1).

Preventing Relapse

Relapse of coccidioidomycosis occurs in 25% to 33% of individuals without HIV who have diffuse
pulmonary coccidioidomycosis or nonmeningeal disseminated coccidioidomycosis®®** and may
occur in people with HIV who have CD4 counts >250 cells/mm? and are virologically suppressed on
antiretrovirals.>*® During and after coccidioidomycosis therapy, patients should have serial chest
radiographs and coccidioidal serology tests every 3 to 6 months. Relapses have been reported in
>80% of patients with meningitis in whom triazoles have been discontinued.*? Therefore, therapy for
coccidioidal meningitis should be continued for life (All).

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV F-7


https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/overview?view=full
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/overview?view=full

Special Considerations During Pregnancy

Women are generally at lower risk than men for severe coccidioidomycosis, and disease does not
appear to reactivate or worsen in women with prior coccidioidomycosis during pregnancy. However,
when coccidioidomycosis is acquired during the second or third trimester of pregnancy, the infection
is more likely to be severe and disseminated.*

Congenital malformations, including craniofacial and limb abnormalities, similar to those observed
in animals exposed to fluconazole, have been reported in infants born to mothers who received
fluconazole through or beyond the first trimester of pregnancy.**

A recent systematic review and meta-analysis of cohort or case control studies (n = 6 studies) that
analyzed more than 16,000 exposures and reported fetal outcomes after exposure to fluconazole used
in the first trimester of pregnancy, found a marginal association with increased risk of congenital
malformations (odds ratio 1.09; 95% CI, 0.99-1.2, P = 0.088), including heart defects, as well as
spontaneous abortion; exposure to more than 150 mg was associated with an overall increase in
congenital malformations. One registry-based cohort study (included in the systematic review)>*" and
a more recent large population-based case-control study* specifically noted an increase in
conotruncal heart defects. The latter study also suggested an increase in cleft lip with cleft palate.

A nationwide cohort study in Denmark reported that the risk of spontaneous abortion was greater in
women exposed to oral fluconazole in pregnancy than in women who had not been exposed or those
with topical azole exposure only.*® A cohort study using Swedish and Norwegian registry data

(n = 1,485,316 pregnancies) found no association between fluconazole use in pregnancy and risk of
stillbirth or neonatal death.*” Most of the studies regarding effects of fluconazole in pregnancy have
involved low doses and short-term exposure. Responding to the reported birth defects, the FDA has
changed the pregnancy category for fluconazole from C to D for any use other than a single 150 mg
dose of fluconazole to treat vaginal candidiasis.*® Although cases of birth defects in infants exposed
to itraconazole have been reported, prospective cohort studies of >300 women with first trimester
exposure did not show an increased risk of malformation.**>° However, in general, all azole
antifungals should be avoided during the first trimester of pregnancy (BII1). One problematic area is
coccidioidal meningitis, for which the only alternative treatment to triazole antifungals is IV or
intrathecal amphotericin B. In such situations, the decision regarding choice of treatment should be
based on considerations of benefit versus potential risk and made in consultation with the mother, the
infectious diseases consultant, and the obstetrician.* Voriconazole and posaconazole are teratogenic
and embryotoxic in animal studies; for voriconazole, these occurred at doses lower than
recommended for humans; however, adequately controlled studies in humans have not been
conducted. Therefore, use of voriconazole and posaconazole should be avoided in pregnancy,
especially in the first trimester (Alll).

Intravenous amphotericin B, formulated with deoxycholate or as a lipid preparation, is the preferred
treatment for non-meningeal coccidioidomycosis during the first trimester of pregnancy (Alll).
Extensive clinical use of amphotericin B has not been associated with teratogenicity. At delivery,
infants born to women treated with amphotericin B should be evaluated for renal dysfunction and
hypokalemia. One study suggested that the treatment regimen for women who develop
coccidioidomycosis in the second or third trimester can be similar to that for nonpregnant women
with coccidioidomycosis (CI11).18
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Community-Acquired Pneumonia

Updated: September 7, 2022
Reviewed: January 11, 2023

Epidemiology

Bacterial respiratory diseases, including sinusitis, bronchitis, otitis, and pneumonia, are among the
most common infectious complications in people with HIV, occurring with increased frequency at all
CD4 T lymphocyte cell (CD4) counts.! This chapter will focus on the diagnosis, prevention, and
management of bacterial community-acquired pneumonia (CAP) in people with HIV. While viral
pneumonias are a frequent cause of CAP, particularly influenza and severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2), the management of coronavirus-19 (COVID-19) disease is
outside the scope of these guidelines (refer to NIH COVID-19 Treatment Guidelines for updated
treatment recommendations). These guidelines also do not consider hospital acquired pneumonia and
ventilator-associated pneumonia; limited data suggest that these do not differ in terms of
microbiology, clinical course, treatment, or prevention in people with HIV as compared to in people
without HIV with similar HIVV-unrelated comorbidities.

Bacterial pneumonia is a common cause of HIV-associated morbidity. Recurrent pneumonia,
considered two or more episodes within a 1-year period, is an AIDS-defining condition. The
incidence of bacterial pneumonia in individuals with HIV has decreased progressively with the
advent of combination antiretroviral therapy (ART).%" In one study, the incidence of bacterial
pneumonia declined from 22.7 episodes per 100 person-years before the introduction of ART to 9.1
episodes per 100 person-years by 1997 after ART was introduced. Since then, the incidence of
bacterial pneumonia among people with HIV in developed countries has continued to drop. In the
Strategic Timing of AntiRetroviral Treatment (START) study, the incidence rate of serious bacterial
infections overall was 0.87 per 100 person-years, and approximately 40% of these infections were
due to bacterial pneumonia.* Recurrent bacterial pneumonia as an AIDS-defining illness is also less
frequently encountered in individuals on ART; however, its exact incidence is hard to evaluate
because surveillance data for it are not collected systematically as for other opportunistic infections
(Ols).®

Risk Factors

Yet despite ART, bacterial pneumonia remains more common in people with HIV than in those who
do not have HIV.*!! Bacterial pneumonia may be the first manifestation of underlying HIV infection
and can occur at any stage of HIV disease and at any CD4 count. Bacterial pneumonia in individuals
with HIV results from multiple risk factors, particularly immune defects. A CD4 count decrease,
especially when below 100 cells/mm?, continues to be a major risk factor for pneumonia due to
routine bacterial pathogens. Other immune defects include quantitative and qualitative B-cell
abnormalities that result in impaired pathogen-specific antibody production, abnormalities in
neutrophil function or numbers, and abnormalities in alveolar macrophage function.!?*® Lack of ART
or intermittent use of ART increases the risk for pneumonia, likely due to uncontrolled HIV
viremia.*

Additional risk factors that contribute to the continued risk for bacterial pneumonia in individuals
with HIV include chronic viral hepatitis, tobacco, alcohol, injection drug use and prescribed opioid
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use, particularly higher doses and opioids with immunosuppressive properties.>%11617 Chronic
obstructive pulmonary disease (COPD), malignancy, renal insufficiency, and congestive heart failure
(CHF) are emerging as risk factors for pneumonia, particularly in the population of older adults with
HIV.8 Risk for CAP can also increase with obesity*, an emerging health problem in people living
with HIV.

Microbiology

In individuals with HIV, Streptococcus pneumoniae (S. pneumoniae) and Haemophilus species are
the most frequently identified causes of community-acquired bacterial pneumonia, the same as in
individuals without HIV.**? Staphylococcus aureus (S. aureus) and S. pneumoniae are among the
most common etiologies of pneumonia in association with influenza infection.?>?’ Atypical bacterial
pathogens such as Legionella pneumophila, Mycoplasma pneumoniae, and Chlamydophila species
have been reported as infrequent causes of CAP in individuals with HIV.?22 However, when more
extensive testing such as serology to detect IgM antibodies (IgM) antibodies and/or positive
polymerase chain reaction (PCR) of respiratory secretions was performed, additional infections due
to Mycoplasma and Chlamydia were detected.?

Additional microbial etiologies of CAP that should be considered in people with HIV include
Mycobacterium tuberculosis, Pneumocystis, other opportunistic infections, and respiratory viruses.
The incidence of these different organisms will vary depending on geographic region and patient risk
factors including degree of immunocompromise when considering opportunistic infections. For
example, in a recent prospective study from South Africa of 284 patients with HIV and suspected
pneumonia, sputum real-time multiplex PCR testing found that tuberculosis was more common than
bacterial causes of CAP in this setting; viruses were detected in 203 patients, with the most common
being human metapneumovirus, although the pathogenic significance of the viral pathogens was
uncertain.®® As noted, respiratory viruses, influenza and SARS-CoV-2 are also common causes of
CAP in people with HIV. While influenza and COVID-19 generally present similarly in people with
and without HIV, some studies suggest mortality may be increased among people with HIV for these
viral infections, particularly in low-and-middle income country settings.3!%

Risk Factors for Pseudomonas aeruginosa and Methicillin-Resistant
Staphylococcus aureus

The frequency of Pseudomonas aeruginosa (P. aeruginosa) and S. aureus as community-acquired
pathogens is higher in individuals with HIV than in those without HIV based on studies in the early
combination ART era.23" Many of these patients often had poorly controlled HIV or the presence of
other concomitant risk factors that contributed to risk for P. aeruginosa or S. aureus. Patients with
advanced HIV disease (CD4 count <50 cells/mm?®) or underlying neutropenia, as well as pre-existing
lung disease such as bronchiectasis or severe COPD have an increased risk of infection with P.
aeruginosa. Other risk factors for infection include the use of corticosteroids, severe malnutrition,
hospitalization within the past 90 days, residence in a health care facility or nursing home, and
chronic hemodialysis.*®

S. aureus should be considered in patients with recent viral infection (particularly influenza), a
history of injection drug use, or severe, bilateral, necrotizing pneumonia. Risk factors for S. aureus
pneumonia in patients with HIV include receipt of antibiotics prior to hospital admission, comorbid
illnesses, and recent healthcare contact.®® Community outbreaks of methicillin-resistant S. aureus
(MRSA) infection have also been seen among men who have sex with men.*® Studies of patients
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without HIV have identified hemodialysis, known prior colonization or infection with MRSA, as
well as recurrent skin infections to be risk factors for MRSA pneumonia.®® Notably, nasal carriage
and colonization of skin sites with MRSA is more common in individuals with HIV than in those
without HIV, and is more likely in patients recently incarcerated and/or hospitalized.***?

Clinical Manifestations

Clinical and Radiographic Presentation

The clinical and radiographic presentation of bacterial pneumonia in individuals with HIV,
particularly in those with higher CD4 count and HIV viral suppression, is similar to that in
individuals without HIV.* Patients with pneumonia caused by bacteria such as S. pneumoniae or
Haemophilus species characteristically have acute onset (3 to 5 days) of symptoms, including fevers,
chills, rigors, chest pain or pleurisy, cough productive of purulent sputum, and dyspnea.** The presence
of fever, tachycardia, and/or hypotension can be indicators of sepsis. Tachypnea and decreased arterial
OXxygen saturation indicate moderate-to-severe pneumonia, and in such cases, clinicians should strongly
consider hospitalizing the patient.

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

Individuals with bacterial pneumonia characteristically exhibit unilateral, focal, segmental, or lobar
consolidation on chest radiograph. The frequency of these typical radiographic findings, however,
may depend on the underlying bacterial pathogen. Those with pneumonia due to S. pneumoniae or
Haemophilus typically present with consolidation, whereas cavitation may be a feature more
suggestive of P. aeruginosa or S. aureus.

Risk Factors for Bacteremia

In individuals with HIV the incidence of bacteremia accompanying pneumonia is greater than in
individuals without HIV, especially when infection is due to S. pneumoniae.*® In data from the CDC,
the incidence of invasive pneumococcal disease, inclusive of bacteremia, was significantly higher in
individuals with HIV: rates were 173 cases per 100,000 in those with HIV infection, compared to 3.8
per 100,000 in younger adults aged 18-34 years and 36.4 per 100,000 among those aged >65 years in
the general population.*® Similarly, in a study from Kenya, the rate of pneumococcal bacteremia was
significantly higher in individuals with HIV infection (rate ratio of HIVV-infected versus HIV-
negative adults, 19.7, 95% CI 12.4-31.1).*" With the introduction of ART and pneumococcal
conjugate vaccines for both the general pediatric population and individuals living with HIV, this
disparity in incidence rates of bacteremia between people with and without HIV has narrowed but
has not been eliminated.*®->2 In one recent study of invasive pneumococcal disease (IPD), which
includes bacteremia, IPD was more common in people with HIV who had CD4 counts < 500
cells/fmm3, but even those with counts > 500 cells/mm?, had a higher incidence than in the general
population.®® Risk factors associated with bacteremia include lack of ART, low CD4 count
(particularly <100 cells/mm?), as well as alcohol abuse, current smoking, and comorbidities,
particularly liver disease.*
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Severity of llIness

Disease severity and arterial oxygenation should be assessed in all patients with pneumonia.
Noninvasive measurement of arterial oxygen saturation by pulse oximetry is an appropriate screening
test. Arterial blood gas analysis is indicated for patients with evidence of hypoxemia suggested by
noninvasive assessment and for patients who have tachypnea and/or respiratory distress. Assessment
of additional clinical features and the use of severity scoring systems for pneumonia such as the
Pneumonia Severity Index (PSI) and CURB-65 and their application to patients with HIV are
discussed in the Treating Disease section.

Outcomes

Although some studies suggest that bacterial pneumonia is associated with increased mortality in
individuals with HIV, %% others do not.***%8 Independent predictors of increased mortality in a
prospective, multicenter study of individuals with HIV with community-acquired bacterial
pneumonia were CD4 count <100 cells/mm?®, radiographic progression of disease, and presence of
shock.%® In that study, multilobar infiltrates, cavitary infiltrates, and pleural effusion on baseline
imaging were all independent predictors of radiographic progression of disease. However, in patients
on ART with controlled HIV viremia, and high CD4 counts (>350 cells/mm?), the clinical courses
and outcomes of pneumonia appear to be similar to those in patients without HIV.*

As in patients without HIV, pneumonia may have an impact on longer term outcomes of patients
with HIV. This includes greater long-term mortality, as hospitalization for pneumonia has been
associated with increased mortality up to one year later.° One factor that may add to this long-term
mortality is cardiovascular disease associated with CAP, which occurs at a similar rate in those with
HIV infection , as those without, even though in one retrospective cohort study of 4,384 patients,
people with HIV were younger, had less severe CAP and fewer traditional cardiovascular risk factors
than those without HIV infection.®* Pneumonia has also been associated with impaired lung function
and risk of subsequent lung cancer in individuals with HIV 5264

Diagnosis
General Approach

Patients with clinical symptoms and signs suggestive of CAP should have posteroanterior and lateral
chest radiographs; evidence of pneumonia can also be found on chest computed tomography (CT)
scan, but routine use of chest CT scan for this purpose is not recommended. Lung ultrasound can also
be used to aid in the diagnosis pneumonia. If previous radiographs are available, they should be
reviewed to assess for new findings. The clinical diagnosis of bacterial pneumonia requires a
demonstrable infiltrate by chest radiograph or other imaging technique in conjunction with
compatible clinical symptoms and signs.

The differential diagnosis of pneumonia in individuals with HIV is broad and a confirmed
microbiologic diagnosis should be pursued. Microbial identification can allow clinicians to target the
specific pathogen(s) and discontinue broad spectrum antibiotic therapy and/or empiric therapy that
targets non-bacterial pathogens. Microbiologic testing should include evaluation of the upper
respiratory tract for SARS-CoV-2, influenza in the appropriate season, and may include testing other
respiratory viruses.®® Given the increased incidence of Mycobacterium tuberculosis (M. tuberculosis)
in individuals with HIV, a tuberculosis (TB) diagnosis should always be considered in patients with
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HIV who have pneumonia, particularly in high incidence areas. Those with clinical and radiographic
findings suggestive of TB should be managed as potentially having TB (i.e., airborne precautions for
hospitalized patients), and two to three sputum specimens should be obtained for acid fast bacilli
evaluation (including TB PCR; see Mycobacterium tuberculosis Infection and Disease section).
Bronchoscopy with bronchoalveolar lavage should be considered, especially if the differential
diagnosis includes opportunistic pathogens such as Pneumocystis jirovecii.

Procalcitonin (PCT) testing has been proposed as a tool to distinguish between bacterial and viral
respiratory infections. One study from Africa specifically evaluated the usefulness of PCT testing to
distinguish CAP due to bacteria (non-TB), M. tuberculosis, and PCP in people with HIV. In general,
PCT levels associated with bacterial pneumonia are higher than those associated with viral or fungal
pneumonias, but levels can also be elevated in non-bacterial pulmonary infections.% Specific PCT
thresholds have not been established or validated in HIVV-associated bacterial pneumonia. Thus,
given the lack of data, the use of PCT to guide decisions regarding etiology of pneumonia, initiation
of anti-bacterial treatment, or duration of treatment in patients with HIV is not recommended.

Recommended Diagnostic Evaluation in CAP

American Thoracic Society (ATS) and the Infectious Diseases Society of America (IDSA) guidelines
for microbiologic testing for diagnosis of CAP in individuals without HIV generally also apply to
people with HIV.%’

e In patients with HIV with CAP who are well enough to be treated as outpatients, routine
diagnostic tests to identify a bacterial etiologic diagnosis are optional, especially if the
microbiologic studies cannot be performed promptly.

e In patients with HIV hospitalized for CAP, a Gram stain of expectorated sputum and two blood
cultures are recommended, particularly in those with severe pneumonia, in those who are not on
ART; or in those who are known to have a CD4 count <350 cells/mm? (and especially if <100
cellssmm?®) prior to hospitalization. Specimens should ideally be obtained before initiation of
antibiotics, or within 12 hours to 18 hours of such initiation.

e Urinary antigen tests for L. pneumophila and S. pneumoniae are recommended in hospitalized
patients, particularly those with severe CAP. In addition, lower respiratory tract secretions should
be cultured for Legionella on selective media or undergo Legionella nucleic acid amplification
testing in adults with severe CAP. Legionella testing should also be done in people with HIV
with non-severe CAP when indicated by epidemiological factors, such as association with a
Legionella outbreak or recent travel.

e Microbiologic diagnostic testing is indicated whenever epidemiologic, clinical, or radiologic
clues prompt suspicion of specific pathogens that could alter standard empirical management
decisions.

o If available, rapid MRSA nasal testing should be performed, particularly in patients with risk
factors for MRSA or in a high prevalence setting, as results can direct empiric antibiotic
therapy.®

Gram stain and culture of sputum is recommended in all hospitalized patients meeting the criteria
stated above, and is optional in people with HIV with CAP not meeting these criteria. In general,
Gram stain and culture of expectorated sputum should be performed only if a good-quality
specimen can be obtained prior to—or not more than 12 hours to 18 hours after—initiation of
antibiotics, and
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quality performance measures for collection, transport, and processing of samples can be met.
Sputum cultures in people with HIV have been shown to identify a bacterial etiology in up to 30-40%
of good quality specimens®®®° although yield is less in other studies.’*?° Correlation of sputum
culture with Gram stain can help in interpretation of sputum culture data. For intubated patients, an
endotracheal aspirate sample should be obtained promptly after intubation, or bronchoscopy may be
indicated.

Blood cultures are more likely to be positive in people with HIV than in those without HIV. Patients
with HIV, particularly those with lower CD4 counts, are at increased risk of invasive infection with
S. pneumoniae. Given concerns for drug-resistant S. pneumoniae’ ", as well as S. aureus and/or
other drug-resistant pathogens, blood cultures are recommended for patients with HIV who meet the
criteria as noted above, and are optional for those who do not meet the criteria listed.

Diagnostic thoracentesis should be performed in all patients with pleural effusion if concern exists
for accompanying empyema, and pleural fluid should be sent for microbiologic studies. Therapeutic
thoracentesis should be performed to relieve respiratory distress secondary to a moderate-to-large-
sized pleural effusion. Given the increased risk of invasive pneumococcal disease in patients with
HIV, clinicians should be vigilant for evidence of extra-pulmonary complications of infection.

Preventing Exposure

No effective means exist to reduce exposure to S. pneumoniae and Haemophilus influenzae, which
are common in the community. General precautions to maintain health, such as adhering to hand
hygiene and cough etiquette and refraining from close contact with individuals who have respiratory
infections, should be emphasized for patients with HIV as for other patient populations.

Preventing Disease

Pneumococcal Vaccine

Vaccination against S. pneumoniae is an important measure in preventing bacterial pneumonia. Some
observational studies have reported benefits of pneumococcal polysaccharide vaccine (PPSV) use in
people with HIV against IPD (e.g., bacteremia, meningitis)*®"?, and all-cause pneumonia;’®'®
however, results have been variable.”>7®"® One randomized placebo-controlled trial of PPSV in
Africa paradoxically found that vaccination was associated with an increased risk of pneumonia, and
there was no evidence of reduced risk of IPD among vaccinated participants.” Follow-up of this
cohort not only confirmed the increase in pneumonia in vaccinated participants, but also showed a
decrease in all-cause mortality, although participants in this study were not treated with ART .2 A
recent study®® evaluating the impact of the 13-valent pneumococcal conjugate vaccine (PCV13)
vaccination on the rates of IPD in adults with HIV between 2008 and 2018 found that IPD rates
remained high despite reductions with the introduction of PCVV13. PCV20/non-PCV15 serotypes
comprised 16.5% of cases of IPD, suggesting that the use of higher valent conjugate pneumococcal
vaccines may reduce IPD.

In 2021, two PCVs, 15-valent (PCV15) and 20-valent (PCV20), were licensed by the FDA for use in
U.S. adults.®? PCV15 and PCV20 were licensed based on safety and immunogenicity data compared
with the 13-valent PCV or 23-valent pneumococcal polysaccharide vaccine (PPSV23). Effectiveness
data of these vaccine against pneumococcal disease in adults with HIV infection are currently not
available. One phase 3 clinical trial of PCV15 followed by PPSV23 8 weeks later in people with HIV
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demonstrated safety and immunogenicity of this approach.®® No clinical data exist for the use of
PCV20 in people with HIV. To date, one randomized, double-blind, placebo-controlled trial has
assessed the efficacy of PCV against pneumococcal disease in adults with HIV. This was a trial on 7-
valent PCV (PCV7) among adults with HIV in Malawi, which demonstrated 74% efficacy against
vaccine-type IPD, with clear evidence of efficacy in those with CD4 counts <200 cells/mm3.8
However, study participants were those who had recovered from IPD, and received two doses of
PCV7 four weeks apart. Therefore, findings may not be directly applicable to adults with HIV

infection.

Patients with CD4 counts >200 cells/mm? should receive a dose of PPSV23 at least 8 weeks later
(Al).7275858 \While individuals with HIV with CD4 counts <200 cells/mm? can also be offered
PPSV23 at least 8 weeks after receiving PCV15 (CI11) (such as if there are concerns with retention
in care), PPSV23 should preferably be deferred until after an individual’s CD4 count increases to
>200 cells/mm? while on ART (BI11). Clinical evidence supporting use of PPSV23 in persons with
CD4 counts <200 cells/mm? appears strongest in patients who also have HIV RNA <100,000
copies/mL;">®° evidence also suggests benefit for those who start ART before receiving PPSV
vaccination.’%

People with HIV who have received PCV13 but have not completed their recommended
pneumococcal vaccine series with PPSV23, one dose of PCV20 may be used if PPSV23 is not
available. If PCV20 is used, their pneumococcal vaccinations are complete (CII1).

Influenza Vaccine

Influenza vaccination is pertinent to prevention of CAP from influenza or influenza-associated
bacterial pneumonia, which can occur as a complication of influenza. Influenza and pneumococcal
vaccines can be administered during the same visit. Use of high-dose inactivated influenza vaccine is
associated with decreased incidence of influenza and greater antibody response in adults without HIV
age >65 years compared with standard-dose inactivated vaccine.®*2 One trial found greater
immunogenicity in people with HIV age >18 years who were given high-dose influenza vaccine
compared with standard-dose inactivated vaccine.®® See the “Influenza Vaccine” section in the
Immunization section of the Adult and Adolescent Opportunistic Infections Guidelines for a detailed
evidence summary.

All people with HIV infection during influenza season (Al) should be immunized against influenza
with inactivated, standard dose or recombinant influenza vaccine per recommendation of the season
(Al). High-dose inactivated influenza vaccine may be given to individuals age >65 years (Alll). For
pregnant people with HIV, administer inactivated influenza or recombinant vaccine at any time
during pregnancy (Al).

Additional Vaccines

The incidence of H. influenzae type b infection in adults with HIV is low. Therefore, H. influenzae
type vaccine is not usually recommended for adult use (BI11)*®° unless a patient also has anatomic or
functional asplenia.

Recommendations for COVID-19 vaccination are provided in the Immunization section of the Adult
and Adolescent Opportunistic Infections Guidelines.

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV G-7


https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-opportunistic-infection/recommended-immunization-schedule?view=full
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-opportunistic-infection/recommended-immunization-schedule?view=full

Prophylaxis and Risk Reduction

Several factors are associated with a decreased risk of bacterial pneumonia in HIV, including use of
ART and trimethoprim-sulfamethoxazole (TMP-SMX) for PCP prophylaxis.>® In many studies, daily
administration of TMP-SMX for PCP prophylaxis reduced the frequency of bacterial respiratory
infections.®°** This point should be considered when selecting an agent for PCP prophylaxis;
however, indiscriminate use of TMP-SMX (when not indicated for PCP prophylaxis or other specific
reasons) may promote development of TMP-SMX-resistant organisms. Thus, in the United States,
TMP-SMX should not be prescribed solely to prevent bacterial respiratory infection (Alll).
Similarly, clarithromycin or azithromycin should not be prescribed solely for preventing bacterial
respiratory infection (Alll).

A decreased absolute neutrophil count (e.g., <500 cells/mm?) is associated with an increased risk of
bacterial infections, including pneumonia, although this risk has been demonstrated primarily in
persons with malignant neoplasms. To reduce the risk of such bacterial infections, clinicians should
take steps to reverse neutropenia, such as by stopping myelosuppressive drugs (CI11). Studies of
granulocyte-colony stimulating factor (G-CSF) in people with HIV have failed to document
benefit. %%

Modifiable factors associated with an increased risk of bacterial pneumonia include smoking
cigarettes, using injection drugs, and consuming alcohol.®"4%-1% Clinicians should encourage
cessation of these behaviors, refer patients to appropriate services, and/or prescribe medications to
support quitting. Data demonstrate that smoking cessation can decrease the risk of bacterial
pneumonia.’®

Treating Disease

General Approach to Treatment

The basic principles of antibiotic treatment of CAP are the same for patients with HIV as for those
who do not have HIV.%" As discussed in the Diagnosis section, if specimens are to be collected for
diagnosis, they should preferably be collected before antibiotic therapy is initiated or within 12 hours
to 18 hours of antibiotic initiation. However, antibiotic therapy should be administered promptly,
without waiting for the results of diagnostic testing. Empiric therapy varies based on geographic
region and common pathogens in these regions, and should take into account local resistance
patterns, results of MRSA rapid swab testing if done, and individual patient risk factors, including
severity of immunocompromise (recent CD4 cell count, HIV viral load) and use of ART.

In patients with HIV, providers must also consider the risk of opportunistic lung infections, such as
PCP, that would alter empiric treatment. In settings where the prevalence of TB is high, initiation of
empiric therapy for both bacterial pneumonia and TB may be appropriate for patients in whom both
diagnoses are strong considerations and after diagnostic studies are undertaken. Because respiratory
fluoroquinolones are also active against M. tuberculosis, they should be used with caution in patients
with suspected TB who are not being treated with concurrent standard four-drug TB therapy. Thus,
patients with TB who are treated with fluoroquinolones in the absence of standard four-drug TB
therapy may have an initial, but misleading response, that could delay diagnosis of TB and initiation
of appropriate multidrug TB therapy, increasing the risk of drug-resistant TB and TB transmission.
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Assessing Severity of Disease and Treatment Location

Whether patients should be treated on an outpatient basis or admitted to the hospital depends on
several factors. In addition to considerations regarding ability to take oral medications, adherence,
and other confounding factors (housing, comorbid diseases, etc.), severity of illness is a key factor
that helps to guide decisions regarding treatment location for CAP—outpatient versus inpatient,
including intensive care unit (ICU). Notably, no prospective randomized clinical trials have assessed
the performance of the Pneumonia Severity Index (PSI) for CAP or other severity scores (e.g., the
ATS/IDSA severity criteria®” or CURB-65 Score for Pneumonia Severity, to guide decisions
regarding inpatient or outpatient treatment location for people with HIV. However, the PSI, CURB-
65, the ATS/IDSA severity criteria, and other scoring systems appear to be valid for predicting
mortality in patients with HIV with CAP, especially when used in combination with CD4
COUﬂt.59’101'102

Whether the performance of severity indices is improved by including HIV-related variables is
uncertain. One study suggested that the site of care decision be dictated by considering the PSI score
and CD4 count together.* Mortality was increased in patients with higher PSI risk class; however,
even in those without an increased mortality risk by PSI, a CD4 count <200 cells/mm?® was associated
with an increased risk of death.!%* This led to the suggestion to hospitalize CAP patients with CD4
counts <200 cells/mm? and to use the PSI to help guide decision-making in those with higher CD4
counts. 1%

However, other studies have found the PSI was predictive of outcomes independent of CD4 count.'®
Furthermore, CD4 count or HIV RNA level are not clearly associated with short-term outcomes of
CAP.1% Other HIV-specific scoring systems such as the Veterans Aging Cohort Study (VACS)
Index, although originally designed to predict overall mortality, may also be useful in predicting ICU
admission and mortality. In a study of older patients with and without HIV with CAP, a higher
VACS Index was associated with greater 30-day mortality, readmission, and length of stay.'®
Another possible tool is the SWAT-Bp tool developed in Malawi.'%” This tool measures male [S]ex,
muscle [W]asting, non-[A]mbulatory, [T]emperature (>38°C or <35°C), and [B]lood [p]ressure
(systolic<100 and/or diastolic<60)). In a retrospective study of 216 patients (84% with HIV),
demonstrated moderate discriminatory power, while the CURB-65 was less accurate.

Thus in general, validated clinical prediction scores for prognosis can be used in patients with HIV in
conjunction with clinical judgement to guide treatment location for CAP. Low risk patients for whom
there are no other concerns regarding adherence or complicating factors can be treated as outpatients.
Patients with severe CAP, including those presenting with shock or respiratory failure, usually
require a higher level of care, typically ICU admission. Additionally, severe CAP criteria can include
PSI risk class of 111 or IV or CURB-65 scores >3. Patients with >3 of the ATS/IDSA minor severity
criteria for CAP®’ often require ICU or higher level of care, as well.

Empiric Antibiotic Therapy by Treatment Setting and Severity of Diseases

There is a general paucity of clinical trials evaluating different antibiotic regimens for treating CAP
in populations with HIV and a lack of evidence that treatment response to antibiotics is different in
individuals with HIV than in those without HIV. Therefore, treatment recommendations for CAP in
individuals with HIV are generally consistent with the ATS/IDSA guidelines for people without
HIV.%
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Outpatient CAP Treatment

Individuals with HIV who are being treated as outpatients should receive an oral beta-lactam plus a
macrolide (Al), or a respiratory fluoroquinolone (Al). Preferred beta-lactams are high-dose
amoxicillin or amoxicillin-clavulanate; alternatives are cefpodoxime or cefuroxime. Preferred
macrolides are azithromycin or clarithromycin. Preferred respiratory fluorogquinolones are
moxifloxacin or levofloxacin. A respiratory fluoroquinolone (moxifloxacin or levofloxacin) should
be used as an alternative to a beta lactam in patients who are allergic to penicillin. If a patient has
contraindications to a macrolide or a fluoroquinolone, then doxycycline should be given as an
alternative (BI1I1) in addition to a beta-lactam.

Empirical monotherapy with a macrolide for outpatient CAP is not routinely recommended in
patients with HIV for two reasons (BII1). First, increasing rates of pneumococcal resistance have
been reported with erythromycin-resistant rates up to 30%,%® prompting concerns for possible
treatment failure. In this regard, local drug resistance patterns, if available, can help inform treatment
decisions. Additionally, patients who are already receiving a macrolide for MAC prophylaxis may
have resistance due to chronic exposure, and should also not receive macrolide monotherapy for
empiric treatment of bacterial pneumonia. However, macrolides can be used as part of a combination
CAP regimen.

Non-Severe CAP Inpatient Treatment

Individuals with HIV who are being treated as inpatients should receive an intravenous (1V) beta-
lactam plus a macrolide (Al) or a respiratory fluoroquinolone (Al). Monotherapy with a macrolide is
not recommended in the inpatient setting. The role for dual therapy with a macrolide is somewhat
controversial based on prior observational studies and two prospective clinical trials in patients
without HIV with CAP that evaluated outcomes in those treated with beta-lactam monotherapy and
those treated with dual-therapy including a macrolide.’®° In one study, beta-lactam monotherapy
was not found to be non-inferior to beta-lactam/macrolide combination therapy. Notably, in the
monotherapy arm, patients who had more severe CAP, as indicated by a PSI >IV, or who had
atypical pathogens were less likely to reach clinical stability. There were also more 30-day
readmissions among the patients on monotherapy.'® While there was a trend towards improved
outcomes in those on dual therapy, the difference between arms was not statistically significant. In a
pragmatic, cluster-randomized, cross-over trial of non-ICU hospitalized patients with CAP, beta-
lactam monotherapy was found to be non-inferior to beta-lactam/macrolide combination therapy or
fluoroquinolone monotherapy.*® However in this study, the diagnosis of CAP did not require
radiographic confirmation, illness was mild, and there were cross-overs between groups.

Only one study thus far has compared a cephalosporin (ceftriaxone) to dual therapy with a
cephalosporin (ceftriaxone) plus macrolide in 225 people with HIV with CAP, finding no difference
between in-hospital or 14-day mortality between the groups; most patients had lower severity of
disease, with only 7% of the cohort having a CURB-65 score >2 and 17% with a PSI risk class
>[11.1! Given the heterogeneity and limitations of recent studies and scarce data in patients with
HIV, the recommendation for patients with HIV who are hospitalized with non-severe CAP remains
that same as in people without HIV: to administer either beta-lactam/macrolide combination therapy,
or a single drug regimen of a respiratory fluoroquinolone (Al).

Preferred beta-lactams are ceftriaxone, cefotaxime, or ampicillin-sulbactam. Preferred macrolides are
azithromycin and clarithromycin. Preferred respiratory fluoroquinolones are moxifloxacin or
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levofloxacin. If a patient has contraindications to a macrolide or a fluoroquinolone, then doxycycline
should be given as an alternative (BII1) in addition to a beta-lactam. Clinical and Laboratory
Standards Institute and U. S. Food and Drug Administration (FDA) changes in the penicillin
breakpoints for treatment of non-meningitis pneumococcal disease imply 1V penicillin is an
acceptable option for treatment of pneumococcal disease in patients with HIV (B111).1*2 In patients
who are allergic to penicillin, a respiratory fluoroguinolone (moxifloxacin or levofloxacin [750
mg/day]) alone should be used (Al). As noted, fluoroquinolone monotherapy should be used with
caution in patients in whom TB is suspected but who are not being treated with concurrent standard
four-drug TB therapy.

Severe CAP Treatment

Patients with severe CAP should not receive empiric monotherapy, even with a fluoroquinolone,
because of the range of potential pathogens and the desirability of prompt and microbiologically
active therapy (Al). In one study, the use of dual therapy (usually with a beta-lactam plus a
macrolide) was associated with reduced mortality in patients with bacteremic pneumococcal
pneumonia, including those admitted to the ICU.!!® Patients with severe pneumonia should be treated
with an 1V beta-lactam plus either azithromycin (Al) or a respiratory fluoroquinolone (moxifloxacin
or levofloxacin [750 mg/day]) (Al). Both have a strong recommendation. Weak observational data,
in the absence of prospective randomized controlled data, suggest that beta-lactam plus macrolide
may be associated with decreased mortality.”” 141> Preferred beta-lactams are ceftriaxone,
cefotaxime, or ampicillin-sulbactam. In patients who are allergic to penicillin, aztreonam plus a
respiratory fluoroquinolone (moxifloxacin or levofloxacin [750 mg/day]) should be used (BI11).

The majority of CAP pathogens can be treated adequately with recommended empiric regimens. The
increased incidence of P. aeruginosa and S. aureus (including community-acquired MRSA) as
causes of CAP are exceptions. Both of these pathogens occur in specific epidemiologic patterns with
distinct clinical presentations for which empiric antibiotic coverage may be warranted. Diagnostic
tests (sputum Gram stain and culture) are likely to be of high yield for these pathogens, allowing
early discontinuation of empiric treatment if results are negative. In the most recent ATS/IDSA CAP
guidelines, empiric therapy for P. aeruginosa or MRSA is recommended in those with severe CAP,
who have had these organisms previously isolated from sputum cultures, with de-escalation if these
organisms are not isolated from current cultures.®’

The addition of corticosteroids for treating CAP has not been studied in people with HIV. Data from
studies in people without HIV with CAP suggest that corticosteroids may decrease a composite
outcome of mortality, time to clinical stability, and length of hospital stay.''® Importantly, effects of
corticosteroids appear variable according to etiology and severity of pneumonia, however, as
corticosteroids may increase mortality in influenza pneumonia,'!’ but decrease mortality in patients
with COVID-19 who require higher levels of respiratory support.''® The optimal regimen including
dose, duration, and formulation of corticosteroid, and the patient population with bacterial non-viral
related CAP most likely to benefit from the additional use of corticosteroids remain uncertain.
Selecting HIV-uninfected patients with severe CAP and increased inflammation as defined by C-
reactive protein levels >150 mg/mL is one strategy for treatment of CAP that has been shown to be
beneficial 11°

ATS/IDSA guidelines recommend not using corticosteroids routinely in non-severe (Al) or severe
CAP (BI1) but endorse use in CAP with refractory shock®’ Similarly, the use of corticosteroids in
HIV-infected patients with severe CAP is not routinely recommended (BI1) given the lack of data
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specifically in HIV-infected population. If providers administer corticosteroids to HIV-infected
patients with severe CAP, they must ensure that no other contraindications to steroids exist; in
patients who have no contraindications and have persistent shock despite fluid resuscitation,
Surviving Sepsis Guidelines*? provide a weak recommendation for administering hydrocortisone
200 mg 1V daily for 5 to 7 days or tapering once vasopressors are no longer needed.

Empiric Pseudomonas aeruginosa Treatment

If risk factors for Pseudomonas infection are present, an antipneumococcal, antipseudomonal beta-
lactam plus either ciprofloxacin or levofloxacin (750-mg dose) should be used (Al). Preferred beta-
lactams are piperacillin-tazobactam, cefepime, imipenem, or meropenem. Alternative therapeutic
agents that are recommended are an antipneumococcal, antipseudomonal beta-lactam plus an
aminoglycoside and azithromycin (BIl) or an antipneumococcal, antipseudomonal beta-lactam plus
an aminoglycoside and an antipneumococcal fluoroquinolone (BIl). In patients who are allergic to
penicillin, aztreonam is recommended to be used in place of the beta-lactam (BI1).

Empiric Staphylococcus aureus Treatment

A nasal swab for MRSA can help inform decision-making whether initial empiric coverage should
include MRSA. In studies of patients without HIV, negative test results have a high negative
predictive value for pneumonia due to MRSA. If the nasal swab is negative for MRSA and the
pneumonia is not severe and no other risk factors or features suggestive of MRSA pneumonia are
present, empiric coverage for MRSA may be withheld (BI1).%8

However, in patients who have risk factors for S. aureus infection, vancomycin or linezolid should be
added to the antibiotic regimen (All). Empiric coverage for MRSA should also be added if a rapid
nasal swab is positive for MRSA, although the positive predictive value for pneumonia is only
moderate, and therapy should be de-escalated if cultures are negative (BI11). Although not routinely
recommended, the addition of clindamycin to vancomycin (but not to linezolid) or the use of
linezolid alone, is recommended by many experts if severe necrotizing pneumonia is present to
minimize bacterial toxin production (CII).

Telavancin is an alternative agent that can be used for S. aureus pneumonia (BII1); it is currently
FDA-approved for treatment of hospital-acquired and ventilator-associated (rather than community-
acquired) pneumonia based on studies in people without HIV infection.!?* While ceftaroline has
activity against MRSA, and data suggest it can be effective for MRSA pneumonia, it has been FDA
approved for treatment of bacterial CAP based on two studies that did not include any MRSA
isolates.'?? Neither telavancin or ceftaroline have been specifically studied in patients with HIV with
bacterial pneumonia. Daptomycin should not be used to treat pneumonia as it is not active in the lung
(Al).

Pathogen-Directed Therapy

When the etiology of the pneumonia has been identified based on reliable microbiological methods,
antimicrobial therapy should be modified and directed at the identified pathogen (BII1).
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Switch From Intravenous to Oral Therapy

A switch to oral therapy should be considered in patients with CAP on IV antibiotic therapy who
have improved clinically, can swallow and tolerate oral medications, and have intact gastrointestinal
function.5” A longer duration of 1V and overall antibiotic therapy is often necessary in patients who
have severe CAP or who have bacteremia, particularly if due to S. pneumoniae or S. aureus and
complicated infection is present.

Special Considerations Regarding When to Start Antiretroviral Therapy

In patients with bacterial pneumonia who are not already on ART, ART should be initiated promptly
(i.e., within 2 weeks of initiating therapy for the pneumonia) unless comorbidities make ART unwise
(Al).

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

The clinical response to appropriate antimicrobial therapy for CAP is similar in patients with and
without HIV.*3®8 A clinical response (i.e., reduction in fever and improvement in respiratory
symptoms, physical findings, and laboratory studies) typically is observed within 48 to 72 hours after
initiation of appropriate antimicrobial therapy. A review of patients with CAP found that advanced
HIV infection and CD4 count <100 cells/mm? were predictors for longer time to clinical stability
(i.e., >7 days) and that patients who received ART tended to become clinically stable sooner and had
better outcomes. %1% The presence of bacteremia is a significant factor that impacts outcomes.
Among those with pneumococcal pneumonia, longer time to clinical stability is more often seen in
the setting of bacteremia. As in patients without HIV, radiographic improvement usually lags behind
clinical improvement.

Immune reconstitution inflammatory syndrome (IRIS) has been rarely described in association with
bacterial CAP and initiation of treatment with ART in patients with HIV. This could be secondary to
a number of reasons: 1) patients with recurrent pneumonia have not been included in the study
population; 2) IRIS among participants with bacterial pneumonia has not been specified or 3) this
complication has truly not been observed.?'?® Only case reports describe IRIS with pneumonia due to
Rhodococcus equii. More commonly IRIS occurs with pneumonia due to Pneumocystis and
mycobacterial infections.

Managing Treatment Failure

Patients who do not respond to appropriate antimicrobial therapy should undergo further evaluation
to search for complications secondary to pneumonia (empyema, abscess formation, metastatic
infection), other infectious process, the presence of a drug-resistant pathogen, and/or noninfectious
causes of pulmonary dysfunction (pulmonary embolus, COPD).

Preventing Recurrence

Patients with HIV should receive pneumococcal (Al) and influenza vaccines (Al) as recommended.
Antibiotic chemoprophylaxis generally is not recommended specifically to prevent recurrences of
bacterial respiratory infections because of the potential for development of drug-resistant
microorganisms and drug toxicity (Al). Smoking cessation reduces the risk of bacterial pneumonia
(by approximately 27%),'** and patients who smoke tobacco should be encouraged to quit and
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provided with the appropriate tools and referrals whenever possible (Al). Likewise, patients with
substance use disorders (alcohol, injection or non-injection drugs) should be referred for appropriate
counseling and services (Al). However, likely the most important intervention for prevention of
bacterial pneumonia (first episode or recurrence) is initiation and adherence to ART, which is
beneficial even among those with high CD4 count at time of ART initiation.* Thus prompt initiation
or re-initiation of ART is recommended for all patients with HIV with bacterial pneumonia (Al).

Special Considerations During Pregnancy

The diagnosis of bacterial respiratory tract infections in pregnant women is the same as in those who
are not pregnant, with appropriate shielding of the abdomen during radiographic procedures.
Bacterial respiratory tract infections should be managed in pregnant women as in women who are not
pregnant, with certain exceptions. Among macrolides, clarithromycin is not recommended because of
an increased risk of birth defects seen in some animal studies. Two studies, each involving at least
100 women with first-trimester exposure to clarithromycin, did not document a clear increase in or
specific pattern of birth defects, although an increased risk of spontaneous abortion was noted in one
study.?1% Azithromycin did not produce birth defects in animal studies, but experience with human
use in the first trimester is limited. Azithromycin is recommended when a macrolide is indicated in
pregnancy (BI11). Arthropathy has been noted in immature animals with in utero exposure to
quinolones. Studies evaluating quinolone use in pregnant women did not find an increased risk of
birth defects or musculoskeletal abnormalities.'?"1?® When indicated, quinolones can be used in
pregnancy for serious respiratory infections only when a safer alternative is not available (CI11).1%°

Doxycycline is not recommended for use during pregnancy because of increased hepatotoxicity and
staining of fetal teeth and bones. Beta-lactam antibiotics have not been associated with teratogenicity
or increased toxicity in pregnancy. Clindamycin use in pregnancy has not been associated with an
increased risk of birth defects or adverse outcomes.**® Aminoglycosides can be used as needed. A
theoretical risk of fetal renal or eighth nerve damage exists with aminoglycoside exposure during
pregnancy, but this finding has not been documented in humans, except with streptomycin (10% risk)
and kanamycin (2% risk). Animal reproductive toxicity studies in rats and rabbits were negative for
vancomycin, but data on first trimester exposure in humans are limited.'** A study of neonates after
in utero exposure did not find evidence of renal or ototoxicity.*? Reproductive toxicity studies of
televancin in animals have shown increased rates of limb malformations in rats, rabbits, and mini
pigs at doses similar to human exposure; no human data are available.*® Use of telavancin should be
avoided in the first trimester if alternate agents with more experience in use in pregnancy are
available. Cases of exposure to telavancin in pregnancy should be reported to the Televancin
Pregnancy Registry at 1-855-633-8479. Experience with linezolid in human pregnancy has been
limited, but it was not teratogenic in mice, rats, and rabbits.

Pneumonia during pregnancy is associated with increased rates of preterm labor and delivery.
Pregnant women with pneumonia after 20 weeks’ gestation should be monitored for evidence of
contractions (BIl). Pneumococcal vaccine can be administered during pregnancy (Alll). A study
comparing administration of PCV10, PPSV23, or control (1:1:1) among 347 women during weeks
13-34 of pregnancy found that PCV10 and PPSV23 were equally safe and immunogenic in pregnant
women with HIV and conferred similar levels of seroprotection to their infants.** No adverse
consequences have been reported among newborns whose mothers were vaccinated during
pregnancy. Women who did not receive vaccines during pregnancy were vaccinated post-partum;
these data demonstrated higher antibody responses compared to women vaccinated ante-partum,
suggesting that postpartum booster doses may be beneficial and require further study.*3*
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Inactivated influenza vaccine is recommended for all pregnant women during influenza season (Al).
Live attenuated influenza vaccine should not be used in people with HIV (Alll). Because
administration of vaccines can be associated with a transient rise in plasma HIVV RNA levels,
vaccination of pregnant women is recommended after ART has been initiated to minimize increases
in plasma HIV RNA levels that might increase the risk of perinatal transmission of HIV.
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Recommendations for Preventing and Treating Community-Acquired Pneumonia

Preventing Streptococcus pneumoniae Infections

Indications for Pneumococcal Vaccination

o All people with HIV regardless of CD4 count (Al)

Vaccination Recommendations

o For all people with HIV without history of pneumococcal vaccination or unknown vaccine history:

o Administer either 15-valent pneumococcal conjugate vaccine (PCV15) or 20-valent pneumococcal conjugate vaccine
(PCV20) (All). If PCV20 is used, their pneumococcal vaccination is complete.

o If PCV15is used, a dose of PPSV23 should be administered at least 8 weeks later (All).* No additional pneumococcal
vaccine doses are recommended.

e For people with HIV who previously started or completed a pneumococcal vaccination series, there is no need to restart the
series.*

0 People with HIV who received PCV13 and were 65 or older when they received a dose of PPSV23 do not require further
doses of PPSV23; for those who received PPSV23 younger than age 65, additional doses of PPSV23 are recommended
as indicated below (BIII).

= People with HIV who have received PCV13 and PPSV23 at age <65 should receive a second dose of PPSV23 at
least 5 years after the first dose. If they are age 65 or older at the time of their second dose, they do not require
additional doses of PPSV23.

= If they were <65 at the time of the second dose, they should receive a third and final dose at or after age 65, at least 5
years after the second PPSV23 dose.

0 People with HIV who have only received PPSV23 may receive a PCV (either PCV20 or PCV15) 21 year after their last
PPSV23 dose. When PCV15 is used in those with history of PPSV23 receipt, it need not be followed by another dose of
PPSV23 at any age (BIII).

Footnotes

* Patients with CD4 counts >200 cells/mm3 should receive a dose of PPSV23 at least 8 weeks later (Al). While individuals with
HIV with CD4 counts <200 cells/mm?3 can also be offered PPSV23 at least 8 weeks after receiving PCV15 (CIlI) (such as if
there are concerns with retention in care), PPSV23 should preferably be deferred until after an individual's CD4 count
increases to >200 cells/mm3 while on ART (BIII). Clinical evidence supporting use of PPSV23 in persons with CD4 counts
<200 cells/mm3 appears strongest in patients who also have HIV RNA <100,000 copies/mL; evidence also suggests benefit for
those who start ART before receiving PPSV vaccination.

** People with HIV who have received PCV13 but have not completed their recommended pneumococcal vaccine series with
PPSV23, one dose of PCV20 may be used if PPSV23 is not available. If PCV20 is used, their pneumococcal vaccinations are
complete (CIII).

Preventing Influenza and Bacterial Pneumonia as a Complication of Influenza
Indication for Influenza Vaccination

o All people with HIV infection during influenza season (Al)

Vaccination

o Adults age =65 years are recommended to receive high-dose IIV (Fluzone® High-Dose) or adjuvanted IIV (FLUAD®) over
standard-dose unadjuvanted vaccine (All).

o People age 18 years also may use RIV (Flublok Quadrivalent).
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Recommendations for Preventing and Treating Community-Acquired Pneumonia

o For people with egg allergy, use 11V or RIV appropriate for age (if the allergic reaction is more severe than hives, give the
vaccine in a medical setting appropriate to manage severe allergic reaction).

e For pregnant people with HIV, administer inactivated influenza or recombinant vaccine at any time during pregnancy (Al).
¢ Influenza vaccines are quadrivalent, with formulations that change from season to season.

Note: Live attenuated influenza vaccine is contraindicated in people with HIV (Alll).

Treating Community-Acquired Bacterial Pneumonia

Note: Empiric antimicrobial therapy should be initiated promptly for patients presenting with clinical and radiographic evidence
consistent with bacterial pneumonia. The recommendations listed below are suggested empiric therapy. The regimen should
be modified as needed once microbiologic and drug susceptibility results are available. Providers must also consider the risk
of opportunistic lung infections such as PCP or TB, which may alter the empiric therapy as needed.

Empiric Outpatient Therapy (Oral)
Preferred Therapy

e An oral beta-lactam + a macrolide (azithromycin or clarithromycin) (Al)
o Preferred beta-lactams: high-dose amoxicillin or amoxicillin/clavulanate
0 Alternative beta-lactams: cefpodoxime or cefuroxime

or

o Arespiratory fluoroquinolone (levofloxacin or moxifloxacin)a (Al), especially for patients with penicillin allergies.
Alternative Therapy

e Abeta-lactam + doxycycline (BIII)

Empiric Therapy for Hospitalized Patients with Non-Severe CAP

Preferred Therapy

e An |V beta-lactam + a macrolide (azithromycin or clarithromycin) (Al)
o Preferred beta-lactams: ceftriaxone, cefotaxime, or ampicillin-sulbactam
or

o Arespiratory fluoroguinolone (levofloxacin or moxifloxacina (Al), especially for patients with penicillin allergies.
Alternative Therapy

e An |V beta-lactam + doxycycline (BIII)

¢ |V penicillin may be used for confirmed pneumococcal pneumonia (BIII)

Empiric Therapy for Patients with Severe CAP

Preferred Therapy

e An |V beta-lactam + azithromycin (Al), or
e An |V beta-lactam + a respiratory fluoroquinolone (levofloxacin or moxifloxacin)a (Al)

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

Alternative Therapy
For Penicillin-Allergic Patients

e Aztreonam (V) + a respiratory fluoroquinolone (moxifloxacin or levofloxacin)a (BIIl)

Empiric Therapy for Patients at Risk of Pseudomonas Pneumonia
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Recommendations for Preventing and Treating Community-Acquired Pneumonia

Preferred Therapy

¢ An |V antipneumococcal, antipseudomonal beta-lactam + (ciprofloxacin IV or levofloxacin IV 750 mg/day) (Al)
o Preferred beta-lactams: piperacillin-tazobactam, cefepime, imipenem, or meropenem

Alternative Therapy

e An IV antipneumococcal, antipseudomonal beta-lactam + an IV aminoglycoside + IV azithromycin (BIl), or

¢ An IV antipneumococcal, antipseudomonal beta-lactam + an IV aminoglycoside + an antipneumococcal fluoroquinolone
(moxifloxacin or levofloxacin) (BII)

For Penicillin-Allergic Patients

¢ Replace the beta-lactam with aztreonam (BII).

Empiric Therapy for Patients at Risk of Methicillin-Resistant Staphylococcus aureus (MRSA) Pneumonia
Preferred Therapy

¢ Anasal swab for MRSA can help inform decision of initial coverage for MRSA (see text for discussion)

e Vancomycin IV or linezolid (IV or PO) should be added to the baseline regimen (All).

o Although not routinely recommended, the addition of clindamycin to vancomycin (but not to linezolid) may be considered for
severe necrotizing pneumonia to minimize bacterial toxin production (ClI).

Duration of Therapy

e For most patients; 5-7 days. The patient should be afebrile for 48-72 hours, and should be clinically stable before
discontinuation of therapy.

e Longer duration of antibiotics is often required if severe CAP or bacteremia is present, and particularly if due to
S. pneumoniae or complicated S. aureus infection.

Switch from IV to PO Therapy

o A switch should be considered for patients who have improved clinically, can swallow and tolerate oral medications, and
have intact gastrointestinal function (BIII).

Other Considerations

e Empiric therapy with a macrolide alone is not routinely recommended because of increasing pneumococcal resistance (up
to 30%) (BIII), and patients receiving a macrolide for MAC prophylaxis may have resistance due to chronic exposure (BlIII).

¢ Fluoroquinolones should be used with caution in patients in whom TB is suspected but who are not being treated with
concurrent standard four-drug TB therapy (BIII).

¢ Once the pathogen has been identified by reliable microbiologic methods, antibiotic therapy should be modified to target the
pathogen (BII).

o If drug-resistant pathogens have not been identified by reliable microbiologic methods, antibiotic therapy can be de-
escalated to cover routine causes of CAP (BIII).

e Antibiotics chemoprophylaxis is generally not recommended because of the potential for development of drug resistance
microorganisms and drug toxicities (Al).

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

Key: ART = antiretroviral therapy; CD4 = CD4 T lymphocyte cell; IM = intramuscularly; IV = intravenously;
MAC = Mycobacterium avium complex; MRSA = methicillin-resistant Staphylococcus aureus; PCV13 = 13-Valent
Pneumococcal Conjugate Vaccine; PO = orally; PPSV23 — 23-Valent Pneumococcal Polysaccharide Vaccine; TB = tuberculosis
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Cryptococcosis

Updated: July 1, 2021
Reviewed:January 11, 2023

Epidemiology

Most HIV-associated cryptococcal infections are caused by Cryptococcus neoformans, but
occasionally Cryptococcus gattii is the cause. C. neoformans is found worldwide, whereas C. gattii
most often is found in Australia and similar subtropical regions and in the Pacific Northwest. Before
the era of effective antiretroviral therapy (ART), approximately 5% to 8% of patients with HIV in
high-income countries had disseminated cryptococcosis.! In a surveillance study in the late 1990s,
people with HIV who developed cryptococcosis were severely immunosuppressed and had limited
access to routine HIV medical care.? Current estimates indicate that every year, approximately
280,000 cases of cryptococcal infection in people with AIDS occur worldwide, and the disease
accounts for 15% of AlDS-related deaths.® Overall, 90% of cryptococcal cases in people with HIV*
are observed in those who have CD4 T lymphocyte (CD4) cell counts <100 cells/mm?®. The incidence
of the disease has declined substantially among people treated with ART.*

Clinical Manifestations

In people with HIV, cryptococcosis commonly presents as a subacute meningitis or
meningoencephalitis with fever, malaise, and headache slowly developing over many weeks, with a
median onset of 2 weeks after infection.! Classic meningeal symptoms and signs—such as neck
stiffness and photophobia—occur in only one-quarter to one-third of patients. Some patients
experience encephalopathic symptoms—such as lethargy, altered mentation, personality changes,
and memory loss—that are usually a result of increased intracranial pressure (ICP). Among people
presenting with cryptococcal meningitis shortly after initiating ART, the symptom onset can be more
acute, likely related to unmasking immune reconstitution inflammatory syndrome (IRIS).

Cryptococcosis usually is disseminated when diagnosed in a patient with HIV. In spite of widespread
disseminated disease, patients with HIV may manifest few symptoms suggesting a disseminated
infection. Any organ can be involved, and skin lesions may show different manifestations, including
umbilicated skin lesions that mimic those seen with molluscum contagiosum. Isolated pulmonary
infection is also possible; symptoms and signs include cough and dyspnea in association with an
abnormal chest radiograph, which typically demonstrates lobar consolidation, although nodular
infiltrates have been reported. Pulmonary cryptococcosis may present as acute respiratory distress
syndrome and even mimic Pneumocystis pneumonia.

Diagnosis

Analysis of cerebrospinal fluid (CSF) generally demonstrates mildly elevated protein levels, low-to-
normal glucose concentrations, and a variable presence of pleocytosis consisting mostly of
lymphocytes. Some patients with HIV have very few CSF inflammatory cells. A Gram stain or an
India ink preparation, if available, may demonstrate numerous yeast forms. In patients with HIV and
cryptococcal meningitis, the opening pressure in the CSF may be elevated, with pressures >25 cm
H20 occurring in 60% to 80% of patients.®”’
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Cryptococcal disease can be diagnosed by culture, CSF microscopy, cryptococcal antigen (CrAg)
detection, or CSF polymerase chain reaction (PCR). In patients with HIV-related cryptococcal
meningitis, approximately 50% of blood cultures will be positive, and approximately 80% of CSF
cultures will be positive. Visible Cryptococcus colonies on a Sabouraud dextrose agar plate generally
can be detected within 7 days. Cryptococcus may be identified occasionally on a routine Gram stain
preparation of CSF as poorly staining Gram-positive yeasts. India ink staining of CSF demonstrates
encapsulated yeasts in 60% to 80% of cases, but many laboratories in the United States no longer
perform this test. India ink is relatively insensitive early in disease when <1,000 Cryptococcus
colony-forming units (CFU)/mL are present.®

CSF CrAg is usually positive in patients with cryptococcal meningoencephalitis; however, early
meningitis can present with negative CSF studies and positive CrAg in blood only.® Thus, serum
CrAg testing always should be performed in an immunocompromised individual with an unknown
central nervous system (CNS) disorder.® Serum CrAg is positive in both meningeal and non-
meningeal cryptococcal infections and may be present weeks to months before symptom onset.™

Three methods exist for antigen detection: latex agglutination, enzyme immunoassay (EIA), and
lateral flow assay (LFA). The IMMY CrAg LFA (IMMY, Norman, Oklahoma) is the only LFA test
for CrAg approved by the Food and Drug Administration (FDA). It is a useful initial screening tool
to diagnose cryptococcosis in patients with HIV when applied to serum or plasma,®*! and it also can
be used with whole blood or CSF. CrAg testing of serum or plasma may be particularly useful when
a lumbar puncture is delayed or refused. In a patient with HIV, when serum CrAg LFA titers are
>1:160, disseminated disease becomes increasingly more likely, and when CrAg LFA titers are
>1:640, disseminated and/or CNS involvement should be assumed, regardless of CSF test results.?
Antigen titers by the LFA are approximately fourfold higher than those with latex agglutination or
EIA testing, thus a titer of 1:640 by LFA is approximately equal to a titer of 1:160 by EIA or latex
agglutination.

In 2016, the BioFire FilmArray Meningitis/Encephalitis Panel PCR assay (Biofire Diagnostics, Salt
Lake City, UT) was approved by the FDA. This multiplex PCR tests for 14 targets, including

C. neoformans and C. gattii, and performs well in infections with a moderate to high fungal
burden.*® False negative results have been noted to occur when there is a low burden of organisms;
in one study, when there were <100 CFU/mL, the sensitivity of the PCR test fell to 50%.* In one
well-described case, a woman who had two negative results with this PCR assay later had a positive
result on a CrAg test done by IMMY LFA.Y Thus, a negative CSF PCR does not completely exclude
cryptococcal meningitis, and CrAg testing of CSF and blood should always be performed
simultaneously. The PCR assay appears to have diagnostic utility when a second episode of
cryptococcal meningitis is suspected; the test has been noted to differentiate a relapse (PCR positive)
from IRIS (PCR negative).'*

Preventing Exposure
Cryptococcus is ubiquitous in the environment. People with HIV cannot completely avoid exposure

to C. neoformans or C. gattii. Limited epidemiological evidence suggests that exposure to dried bird
droppings, including those from chickens and pet birds, may increase the risk of infection.
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Preventing Disease

The incidence of cryptococcal disease is low among people with HIV in the United States. However,
one report indicates that among study participants with HIV in the United States with peripheral
blood CD4 counts <100 cells/mm?3, the prevalence of cryptococcal antigenemia—a harbinger of
disease—was 2.9%, and for those with CD4 counts <50 cells/ mm?, the prevalence was 4.3%.
Routine surveillance testing for serum CrAg in people with newly diagnosed HIV who have no overt
clinical signs of meningitis is recommended for patients whose CD4 counts are <100 cells/mm? and
particularly in those with CD4 counts <50 cells/mm? (All). A positive test generally should prompt
CSF evaluation for CNS infection (BI11), particularly when the serum LFA titer is >1:160 (All).

Prospective, controlled trials indicate that prophylactic fluconazole or itraconazole can reduce the
frequency of primary cryptococcal disease in patients with HIV°2° who have CD4 counts

<100 cells/mm?3.1°2! However, in the United States, primary prophylaxis in the absence of a positive
serum CrAg test is not recommended because of the relative infrequency of cryptococcal disease,
lack of survival benefit associated with prophylaxis, possibility of drug-drug interactions, potential
development of antifungal drug resistance, and costs (BII).

Treating Disease

Treatment consists of three phases: induction, consolidation, and maintenance.

Induction Treatment

For induction treatment of cryptococcal meningitis and other forms of extrapulmonary
cryptococcosis, an amphotericin B formulation given intravenously, in combination with oral
flucytosine, is recommended (Al). Historically, amphotericin B deoxycholate at a dose of 0.7 to

1.0 mg/kg daily has been the preferred formulation of the drug. However, evidence that lipid
formulations of amphotericin B are effective for cryptococcosis is growing, particularly in patients
who experience clinically significant kidney dysfunction during therapy or who are likely to develop
acute kidney injury. A study that compared amphotericin B deoxycholate (0.7 mg/kg daily) and
liposomal amphotericin B (AmBisome®) at two doses (3 mg/kg daily and 6 mg/kg daily) showed
similar efficacy for all three regimens; however, less nephrotoxicity was observed among those
receiving the 3 mg/kg daily liposomal amphotericin B regimen.? Additional data from animal
models and a phase 2 trial in humans, show that single-dose liposomal amphotericin B at a dose of 10
mg/kg has similar rates of CSF yeast clearance and less toxicity than 14 days of amphotericin B
deoxycholate.?

The preferred regimen for primary induction therapy for patients with normal renal function is 2
weeks of an amphotericin B formulation once daily plus flucytosine 25 mg/kg four times daily
(Al).2%2% Based on available clinical trial data and clinical experience, liposomal amphotericin B, at a
dose of 3 to 4 mg/kg daily, is the favored formulation (Al).

Amphotericin B deoxycholate at a dose of 0.7 to 1.0 mg/kg daily is equally effective and can be used
if the costs of lipid formulations are prohibitive and/or interruption of induction therapy because of
kidney damage is unlikely (Al).

The noncomparative CLEAR study demonstrated a 58% response rate in patients with HIV who
were treated with amphotericin B lipid complex at a mean dose of 4.4 mg/kg daily.?® Thus,
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amphotericin B lipid complex at a dose of 5 mg/kg daily can be used as an alternative amphotericin
B formulation although fewer data are available to support its use (BII).

When using flucytosine, therapeutic drug monitoring should be performed, if available, particularly
in patients who have renal impairment. Serum peak concentrations of flucytosine, should be obtained
2 hours postdose after three to five doses have been administered. Peak serum concentrations should
be between 25 mg/L and 100 mg/L.*® Renal function should be monitored closely and the flucytosine
dose adjusted accordingly for patients with renal impairment. The dose of flucytosine should be
reduced by 50% for every 50% decline in creatinine clearance. The addition of flucytosine to the
amphotericin B regimen during acute treatment is associated with more rapid sterilization of CSF and
survival benefit.2262¢ A randomized clinical trial also showed that the combination of amphotericin
B deoxycholate at a dose of 1 mg/kg daily plus flucytosine was associated with improved survival
compared to the same dose of amphotericin B without adjunctive flucytosine.? Adjunctive
fluconazole 800 to 1,200 mg per day plus amphotericin B has been used in the absence of
flucytosine, but adjunctive flucytosine has a survival advantage over adjunctive fluconazole and is
preferred (Al).2* Amphotericin B deoxycholate alone or with fluconazole at a dose of 800 to 1,200
mg daily (BI) or lipid-formulation amphotericin B alone (BI) or with fluconazole at a dose of 800 to
1,200 mg daily (BI11) may be viable options in some circumstances, but they are less preferable
alternatives than lipid-formulation amphotericin B plus flucytosine.?*

Fluconazole (1,200 mg daily) plus flucytosine is also a potential alternative to amphotericin B
regimens (B11). Some experts would use 800 mg fluconazole daily with flucytosine (BI11).24*°
Fluconazole alone, based on studies assessing early fungicidal activity, is inferior to amphotericin B
for induction therapy®.32 and is recommended only for patients who cannot tolerate or who do not
respond to standard treatment. If fluconazole alone is used for primary induction therapy, the starting
daily dose should be 1,200 mg (CI).®

The duration of induction therapy historically has been 2 weeks. In a multicenter clinical trial that
evaluated 10-week outcomes of treatment of cryptococcal meningitis in 721 African adults with HIV,
1 week of amphotericin B deoxycholate therapy was shown to be noninferior to 2 weeks, and at 1
year, follow-up of 236 patients from this treatment trial showed continued noninferiority of the 1-
week regimen compared with the 2-week regimen.® Thus, in resource-limited settings, 1 week of
amphotericin B deoxycholate with flucytosine followed by high-dose fluconazole is now preferred
(BI11).% However, in high-resource settings where the less toxic liposomal or other lipid
amphotericin B formulations is used and a greater capacity to provide supportive care to mitigate
amphotericin B toxicities exists, 2 weeks of induction amphotericin B combination therapy is
recommended (Al).

Consolidation Treatment

A lumbar puncture and repeat CSF culture should be performed after 2 weeks of induction therapy.
At that point, clinically stable patients may be switched to consolidation therapy while awaiting CSF
culture results. Successful induction therapy is defined as substantial clinical improvement and a
negative CSF culture from the end-of-induction lumbar puncture. India ink and CSF CrAg frequently
remain positive at Week 2 of therapy and are not indicative of failure. Monitoring serum or CSF
CrAg titers is of no value in determining initial response to therapy and is not recommended
(AI1).3537 If new symptoms or clinical findings occur later, a repeat lumbar puncture, with
measurement of lumbar opening pressure and CSF culture, should be performed.
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Consolidation therapy should be initiated with fluconazole 800 mg daily (Al). The recommendation
to use 800 mg rather than 400 mg fluconazole for consolidation therapy is based on several findings.
Early clinical trials that used 400 mg fluconazole for consolidation noted breakthrough infection
during consolidation.? Fluconazole 400 mg per day provides concentrations in the CSF that are only
fungistatic, and other studies showed that the early antifungal activity of fluconazole in CSF of
patients with cryptococcal meningitis increases linearly with increasing doses of the drug.?3t A
phase 2 trial of treatment with either 400 mg or 800 mg fluconazole found that relapses were more
frequent in patients receiving 400 mg fluconazole.® In clinically stable patients, the dose of
fluconazole for consolidation therapy should be 800 mg per day until CSF cultures are known to be
sterile and ART is initiated, at which point the dose can be decreased to 400 mg per day (All).*®

For patients who have completed 2 weeks of induction therapy, but have not improved clinically or
remain clinically unstable, continuation of amphotericin B plus flucytosine is recommended until the
CSF cultures are confirmed to be negative (BII1). For patients who have improved clinically, but
whose CSF remains culture positive after 2 weeks of induction therapy, the fluconazole dose should
be increased to 1,200 mg per day and another lumbar puncture should be performed 2 weeks later
(BI11). For all patients with CSF cultures positive at Week 2, the duration of consolidation therapy
should be 8 weeks from the time the CSF cultures are negative (Al).%26:40

An alternative approach for outpatients who are not ill enough to be hospitalized but still have
positive CSF cultures after completing 2 weeks of induction therapy is to continue flucytosine for an
additional 2 weeks together with fluconazole at a dose of 1,200 mg per day before starting single-
drug consolidation therapy.

Itraconazole can be used as an alternative therapy for consolidation (Cl), but it is clearly inferior to
fluconazole.*”® Limited data are available for use of the newer triazoles—voriconazole, posaconazole,
and isavuconazole—for either consolidation or maintenance therapy for patients with cryptococcosis.
Most of the reported data have been on use of these extended-spectrum triazole antifungals for
treatment of refractory cases, with success rates of approximately 50%.4*® Currently, the role of
posaconazole, voriconazole, and isavuconazole in the initial management of cryptococcosis has not
been established in randomized clinical trials, and these agents are not recommended for
consolidation or maintenance therapy (Alll). Echinocandins have no activity against Cryptococcus
spp. and are not recommended for clinical management of cryptococcosis (All).

Maintenance Treatment

Fluconazole 200 mg per day is used for maintenance treatment and continue until at least one year
from initiation of antifungal therapy (Al) (see the Preventing Recurrence section below).*

Treatment of Non-CNS Cryptococcosis and Asymptomatic Antigenemia

Non-CNS, extrapulmonary cryptococcosis and diffuse pulmonary disease should be treated the same
as CNS disease (BIII). For those with mild to moderate symptoms and only focal pulmonary
infiltrates, treatment with fluconazole 400 to 800 mg per day for 10 weeks followed by 200 mg daily
for a total of 6 months combined with effective ART is recommended (BI11).2

Patients with isolated or asymptomatic cryptococcal antigenemia without meningitis and low serum

CrAg titers (i.e., <1:320 using LFA) can be treated in a similar fashion as patients with mild to
moderate symptoms and only focal pulmonary cryptococcosis with fluconazole 400 to 800 mg per
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day (BIII). If the serum CrAg titer by LFA is >1:640 (or >1:160 by EIA or latex agglutination), even
in the absence of meningitis, the risk for mortality and/or progression to meningitis increases with
fluconazole monotherapy alone, and patients should be treated the same as patients with cryptococcal
meningitis (BI11).1® All patients with asymptomatic cryptococcal antigenemia should have their CSF
sampled to rule out CNS disease. If serum CrAg titers are >1:640 with the LFA test and a CSF
sample is not available, CNS involvement should be assumed regardless of CSF culture results or
clinical signs or symptoms, and the patient should be treated as detailed above for CNS disease

(Al |).12’13’45

Special Considerations with Regard to Starting ART

Unlike with other opportunistic infections, ART initiation generally is deferred for 4 to 6 weeks after
antifungal agents are started (Al). A randomized clinical trial conducted at three sites in Africa
compared patients with cryptococcal meningitis who started ART within 1 to 2 weeks (median 8
days) after the diagnosis of meningitis with patients for whom ART was delayed for 4 to 6 weeks
(median 35 days) after diagnosis.“® This clinical trial used amphotericin B deoxycholate 0.7 to

1.0 mg/kg once daily plus fluconazole 800 mg once daily during the induction phase of antifungal
treatment. A significantly greater increase in 6-month mortality occurred in the early ART group than
in the delayed ART group (45% versus 30%, P = 0.03). This increase was most pronounced during
the first 8 to 30 days of study (P = 0.007). The difference in mortality between the early ART group
and the delayed ART group was even greater among individuals with CSF white cell count <5
cells/pL (P = 0.008). The excess of deaths in the early ART group was likely attributable to
paradoxical IRIS.*

Most experts aim to start ART after 4 to 6 weeks of antifungal therapy; however, individual patient
factors may alter this timing. In general, ensuring that the patient’s CSF cultures are sterile before
starting ART will reduce the risk of IRIS.* If ART must be started sooner, the patient should be
monitored closely for paradoxical IRIS with a low threshold to intervene (see “Monitoring of
Response to Therapy and Adverse Events,” below). For non-CNS cryptococcosis, for which the risk
of IRIS appears to be lower, the optimal time to begin ART and antifungal therapy is less clear.
However, in patients with non-CNS cryptococcosis, it is prudent to delay initiation of ART for 2
weeks after starting antifungal therapy (BI11).

All of the triazole antifungals have the potential for complex and possibly bidirectional interactions
with certain antiretroviral agents. These interactions and recommendations for dosage adjustments,
where feasible, are listed in the drug—drug interaction tables in the Guidelines for the Use of
Antiretroviral Agents in Adults and Adolescents with HIV.

Monitoring of Response to Therapy and Adverse Events

Elevation of ICP can cause clinical deterioration despite a microbiologic response; complications are
more likely to occur if the CSF lumbar opening pressure is >25 cm H20 in the lateral decubitus
position.® In a large clinical trial in patients with AIDS and cryptococcal meningitis, increased ICP
was associated with 93% of deaths during the first 2 weeks of antifungal therapy and 40% of deaths
during weeks 3 to 10.° In another clinical trial, patients with HIV-associated cryptococcal meningitis
who received at least one therapeutic lumbar puncture within 7 days after diagnosis (median time of
3 days) had a 69% relative reduction in the risk of death through 11 days, regardless of initial
opening pressure.*® Although it is uncertain which patients with high lumbar opening pressures will
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experience clinical deterioration, those with symptoms and signs of increased ICP require immediate
clinical intervention to reduce ICP.

Control of elevated ICP is critical to reducing acute mortality. Lumbar opening pressure should be
measured in all patients with cryptococcal meningitis at the time of diagnosis. However, in routine
practice, CSF opening pressure frequently is not measured. Among patients in whom CSF opening
pressure was not measured initially, a repeat lumbar puncture should be performed with
measurement of opening pressure. For patients with ongoing headaches, a repeat lumbar puncture
should be performed with urgency, and among those without headaches, a repeat lumber puncture
should be considered strongly within 48 hours of the initial procedure.*® Measures to decrease ICP
should be used for all patients with confusion, blurred vision, papilledema, lower extremity clonus,
or other neurologic signs indicative of increased ICP. Drainage of CSF via lumbar puncture is
recommended for initial management (All). One approach is to remove a volume of CSF that at least
halves the opening pressure or normalizes the pressure to <20 cm H20.%°%° In the absence of a
manometer, removal of 20 to 25 mL of CSF is recommended (Alll). Among patients with ongoing
symptoms, therapeutic lumbar punctures should be repeated daily until symptoms and signs
consistently improve and opening pressure normalizes to <20 cm H20 (All). Because a survival
benefit is associated with therapeutic lumbar puncture regardless of baseline CSF opening pressure,
strong consideration should be given to repeating a therapeutic lumbar puncture within 72 hours of
the initial procedure in those patients who are relatively asymptomatic or who had a baseline CSF
opening pressure of <20 cm H20, (BI1).*° This second lumbar puncture can be especially useful if
the initial opening pressure was not measured (All). ICP can be a dynamic process that changes over
time.

CSF shunting through a lumbar drain or ventriculostomy should be considered for patients who
cannot tolerate repeated lumbar punctures or for those in whom signs and symptoms of increased ICP
persist after multiple lumbar punctures (BI11). Corticosteroids and mannitol have been shown to be
ineffective in managing ICP and are not recommended (Alll). Acetazolamide should not be used
as therapy for increased ICP management because it may exacerbate hyperchloremic acidosis from
amphotericin B and does not result in a decrease in ICP (Al).%! A randomized study that compared a
6-week course of a tapering dose of dexamethasone with placebo among 451 Asian and African
patients with cryptococcal meningitis found that dexamethasone did not improve survival through 10
weeks, was noted to decrease killing of Cryptococcus, and was associated with more adverse
events.> These data support the recommendation that corticosteroids should not be used during
induction therapy for ICP control for HIV-associated cryptococcal meningitis unless they are being
used for treatment of IRIS (Al).

Patients treated with amphotericin B formulations should be monitored for nephrotoxicity and
electrolyte disturbances. Pre-infusion administration of 1,000 mL of normal saline reduces the risk of
nephrotoxicity during amphotericin B treatment. For people with severe infusion-related adverse
reactions, acetaminophen (650 mg) and diphenhydramine (25-50 mg) or hydrocortisone (50-100
mg) typically are administered 30 minutes before the infusion to reduce the severity of amphotericin
infusion reactions (CI11), but scant data exist to support these practices. Meperidine (25-50 mg
titrated during infusion) is effective for preventing and treating amphotericin B—associated rigors
(BI1). Routine use of potassium chloride, 40 mEq per day and magnesium 8 mEq per day,
supplementation should be considered because the risk of hypokalemia and hypomagnesemia
becomes near universal after 1 week of therapy, regardless of amphotericin B formulation (All).%

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV H-7



In patients receiving flucytosine, dosage should be adjusted based on changes in creatinine clearance
and can be guided by flucytosine levels. Peak serum flucytosine levels should be obtained 2 hours
after an oral dose; the therapeutic range is between 25 and 100 mg/L. If therapeutic drug monitoring
is not possible or kidney dysfunction is not present, frequent complete blood counts with differential
(i.e., at least biweekly) can be used to detect cytopenias (BI1).2* Flucytosine is associated with
concentration-dependent bone marrow toxicity. Patients treated with flucytosine also should be
monitored for hepatotoxicity and gastrointestinal toxicities.

Common side effects of higher dose fluconazole therapy can include dry skin (17% of patients) and
alopecia (16% of patients).>* Increased liver transaminases or alkaline phosphatase are relatively rare
with fluconazole 400 to 800 mg use, with only 1 to 2% having values >5 times the upper limit of
normal.*® For people who have difficulty tolerating higher fluconazole doses, it appears safe to
reduce the consolidation therapy fluconazole dose to 400 mg per day after initiation of ART (BI1).%

Immune Reconstitution Inflammatory Syndrome

An estimated 10 to 30% of people with HIV who have cryptococcal meningitis experience IRIS after
initiation or re-initiation of effective ART.*>*® Patients with HIV who have cryptococcal IRIS are
more likely to be ART naive and have less CSF inflammation on initial presentation.®” The risk of
IRIS can be minimized by achieving CSF culture sterility before starting ART, using fluconazole 800
mg per day as consolidation therapy, and deferring ART initiation for 4 to 6 weeks from the start of
antifungal therapy (Al1).%¢*8 Distinguishing paradoxical IRIS from treatment failure with culture-
positive relapse is difficult. In general, cryptococcal IRIS presents with worsening clinical disease
despite microbiological evidence of effective antifungal therapy with sterile CSF cultures,®”*°
whereas treatment failure is associated with continued positive cultures. The primary microbiological
criterion for treatment failure is a CSF culture that yields Cryptococcus; the culture may take days to
weeks to become positive. A negative PCR test (e.g., Biofire FilmArray Meningitis/Encephalitis
Panel) has a high predictive value for predicting sterile CSF cultures and can be diagnostically useful
to distinguish paradoxical IRIS with a negative CSF PCR from culture-positive relapse with a
positive CSF PCR.*

The appropriate management strategy for IRIS is to continue both ART and antifungal therapy and
reduce elevated ICP if present (All). While diagnostic tests are pending, escalating antifungal
therapy is appropriate, such as restarting amphotericin B therapy or increasing the fluconazole dose
to 1,200 mg per day (BII1). In patients with severe symptoms of IRIS, some experts recommend a
brief course of tapering doses of corticosteroids. Dosages have varied, but commonly start at

1.0 mg/kg per day of prednisone (BIII); precise data-driven management strategies have not been
developed. Serum C—reactive protein (CRP) is generally elevated at the time IRIS develops;®® CRP
will decrease with corticosteroid therapy if IRIS is present and can be used to monitor IRIS
resolution. At hospital discharge, restarting fluconazole therapy at consolidation therapy doses to be
continued for 8 weeks is recommended (BI111).

The risk of IRIS appears to be much lower and the syndrome seems to be less severe with other
forms of cryptococcosis—such as lymphadenitis, cutaneous abscesses, and bony lesions—than with
cryptococcal meningitis.®* Management of IRIS with other forms of cryptococcosis is similar to that
for IRIS associated with cryptococcal meningitis, including continuing ART, initiating or continuing
antifungal therapy (Alll), and considering the use of corticosteroids if clinical symptoms are severe
(Ch.
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Managing Treatment Failure

Treatment failure is defined as: (1) a lack of clinical improvement and continued positive cultures
after 2 weeks of appropriate therapy that has included management of increased ICP, or (2) relapse
after an initial clinical response, defined as recurrence of symptoms with a positive CSF culture after
>4 weeks of treatment. Primary fluconazole resistance in Cryptococcus isolates has been reported in
the United States but is uncommon.®? Therefore, susceptibility testing is not recommended routinely
for initial management of cryptococcosis. However, if treatment failure or relapse occurs,
Cryptococcus isolates should undergo antifungal susceptibility testing. Robust clinical data are
lacking, but strains of Cryptococcus with fluconazole minimum inhibitory concentrations (MIC) >16
ug/mL are considered not fully susceptible.554

Optimal therapy for patients with treatment failure has not been established. Patients who do not
respond to induction with fluconazole monotherapy should be switched to amphotericin B, with or
without flucytosine. Those initially treated with an amphotericin B formulation should remain on this
agent until clinical response occurs. In this setting, liposomal amphotericin B (4—-6 mg/kg daily) or
amphotericin B lipid complex (5 mg/kg daily) is better tolerated and has greater efficacy than the
deoxycholate formulation?*55 and should be considered when initial treatment with other regimens
fails (All).

In the setting of treatment failure or relapse, verifying CSF culture sterility at the completion of re-
induction therapy is critical (Alll). After CSF sterility is achieved, outpatient consolidation therapy
should consist of fluconazole at a higher dose of 1,200 mg per day and optimization of ART. For
Cryptococcus with decreased azole-susceptibility (i.e., >16 pg/mL MIC for fluconazole) some
experts would recommend adjunctive weekly amphotericin B administration during consolidation
therapy (B111).%4 Higher doses of fluconazole (i.e., 1,200 mg per day) in combination with
flucytosine 25 mg/kg 4 times per day also may be considered (BI). The newer triazoles—
posaconazole, voriconazole, and isavuconazole—have activity against Cryptococcus spp. in vitro and
may have a role in salvage therapy, but they offer no specific advantages over fluconazole unless in
vitro susceptibility testing indicates high-level fluconazole resistance. Most clinical failures are not
due to antifungal drug resistance, but rather result from inadequate induction therapy, nonadherence,
drug interactions that decrease the serum concentrations of fluconazole (e.g., with rifampin), or the
development of paradoxical IRIS.

Preventing Recurrence

When to Start Maintenance Therapy

Patients who have completed 10 weeks of induction and consolidation therapy for cryptococcal
meningitis or disseminated cryptococcosis should be treated with chronic maintenance or suppressive
therapy with fluconazole 200 mg per day for at least 1 year (Al). Itraconazole is inferior to
fluconazole for preventing relapse of cryptococcal disease (C1).*° One study demonstrated that only
70% of patients receiving fluconazole 200 mg per day achieved therapeutic concentrations of
fluconazole in plasma when the fluconazole MIC was >8 pg/mL, and only 30% when the MIC was
16 pg/mL.%* For patients in whom susceptibility studies have been performed and the fluconazole
MIC is >8 pg/mL, some experts recommend that the fluconazole dose be increased to 400 mg per
day (BIII). Failure to administer secondary prophylaxis for an entire year is the most common reason
for subsequent relapse of cryptococcal disease.®’
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When to Stop Maintenance Therapy

Only a few patients have been evaluated for relapse after successful antifungal therapy for
cryptococcosis and discontinuation of maintenance therapy while on ART. In a European study,
recurrences of cryptococcosis were not found among 39 participants on potent ART whose antifungal
therapy was discontinued. In this cohort, when maintenance therapy was stopped, the median CD4
count was 297 cellssmm?3, the median HIV RNA concentration was <500 copies/mL, and the median
time on potent ART was 25 months.®® A prospective, randomized study of 60 patients in Thailand
documented no recurrences of cryptococcosis during 48 weeks of follow-up among 22 patients
whose antifungal therapy was discontinued after reaching a CD4 count >100 cells/mm? with a
sustained undetectable HIV RNA level for 3 months on potent ART.®® Given these data and
inference from data on discontinuation of secondary prophylaxis for other HIV-associated
opportunistic infections, it is reasonable to discontinue maintenance therapy after at least 1 year from
initiation of antifungal therapy, in patients whose CD4 counts are >100 cells/mm? with undetectable
viral loads on ART (BII).”° Maintenance therapy should be reinitiated if the CD4 count decreases to
<100 cells/mm?3 (AI1).

Special Considerations During Pregnancy

The diagnosis of cryptococcal infections in individuals who are pregnant is similar to that in
individuals who are not pregnant. Treatment should be initiated promptly after a diagnosis is
confirmed. It should be emphasized that initiating antifungal therapy during the postpartum period is
associated with an increased risk of IRIS."

Lipid formulations of amphotericin B are preferred for the initial regimen for the treatment of
cryptococcal meningoencephalitis, disseminated disease, or severe pulmonary cryptococcosis in
patients who are pregnant. Extensive clinical experience with amphotericin B has not documented
teratogenicity. Neonates born to women on chronic amphotericin B at delivery should be evaluated
for renal dysfunction and hypokalemia.

In animal studies, flucytosine is teratogenic; experience in humans is limited to case reports and
small series. Therefore, flucytosine use should be considered only when the benefits outweigh the
risks to the fetus and only in the third trimester (Alll).

Fluconazole is teratogenic in the first trimester. Congenital malformations similar to those observed
in animals exposed to the drug—including craniofacial and limb abnormalities—have been reported
in infants born to mothers who received fluconazole at doses of >400 mg per day through or beyond
the first trimester of pregnancy.’? A recent systematic review and meta-analysis of cohort or case-
control studies reporting fetal outcomes after exposure to fluconazole in the first trimester of
pregnancy analyzed more than 16,000 exposures and found an association with increased risk of
heart defects and spontaneous abortion; exposure to a fluconazole dose >150 mg was associated with
an increase in overall congenital malformations.” One registry-based cohort study included in the
systematic review’ and a more recent large population-based case-control study’ specifically noted
an increase in conotruncal heart defects. The latter study also suggested an increase in cleft lip with
cleft palate.

A nationwide cohort study in Denmark also found that exposure to oral fluconazole during
pregnancy was associated with an increased risk of spontaneous abortion compared with unexposed
pregnancies or those with topical azole exposure only.”® A cohort study using Swedish and
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Norwegian registry data (n = 1,485,316 pregnancies) found no association between fluconazole use
during pregnancy and risk of stillbirth or neonatal death.”” Most of the studies regarding effects of
fluconazole during pregnancy have involved low doses of the drug and short-term exposure.

On the basis of reported birth defects, the FDA classified fluconazole as pregnancy category D for
any use other than a single dose of fluconazole 150 mq to treat vaginal candidiasis. Use of
fluconazole in the first trimester should be considered only if the benefits clearly outweigh the risks.
For pregnant women, amphotericin B should be continued throughout the first trimester. After
induction therapy, weekly amphotericin B has been used for consolidation therapy for women who
are pregnant throughout the first trimester.” After the first trimester, switching to oral fluconazole
200 mg per day may be considered if appropriate clinically.

In a case series of 12 pregnant Ugandan women with cryptococcal meningitis who received
amphotericin B deoxycholate 0.7 to 1 mg/kg induction therapy, maternal mortality was 25%.
Stillbirths and miscarriages were common during the initial maternal hospitalization with only 33%
(4 live births out of 12 pregnancies) fetal survival.”" Consolidation therapy comprised weekly
amphotericin during the first trimester and fluconazole thereafter. With life-threatening cryptococcal
disease, fetal demise is common even without fluconazole exposure.”™

Although case reports of birth defects in infants exposed to itraconazole exist, prospective cohort
studies of >300 women with first-trimester exposure did not show an increased risk of fetal
malformation.’”®’® However, in general, azole antifungals should be avoided during the first
trimester of pregnancy (BI11). Voriconazole (at doses lower than recommended human doses),
posaconazole, and isavuconazole are teratogenic and embryotoxic in animals; no adequately
controlled studies have assessed their teratogenicity and embryotoxicity in humans. Voriconazole,
posaconazole, and isavuconazole are not recommended for use during pregnancy, especially in the
first trimester (Alll).
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Recommendations for Treating Cryptococcosis

Treating Cryptococcal Meningitis

Treatment consists of three phases: induction, consolidation, and maintenance therapy.

Induction Therapy (Duration of Therapy: 2 Weeks, Followed by Consolidation Therapy)
Preferred Regimens
o Liposomal amphotericin B 3—4 mg/kg IV once daily plus flucytosine 25 mg/kg PO four times a day (Al), or

¢ Amphotericin B deoxycholate 0.7-1.0 mg/kg IV once daily plus flucytosine 25 mg/kg PO four times a day (Al}—if cost is an
issue and the risk of renal dysfunction is low.

Note: Flucytosine dose should be adjusted in renal impairment (see Table 6).

Alternative Regimens

o Amphotericin B lipid complex 5 mg/kg IV once daily plus flucytosine 25 mg/kg PO four times a day (BII); or

Liposomal amphotericin B 3-4 mg/kg IV once daily plus fluconazole 800-1,200 mg PO or IV once daily (BIII); or

e Fluconazole 1,200 mg PO or IV once daily plus flucytosine 25 mg/kg PO four times a day (BII); or

o Fluconazole 800 mg PO or IV once daily plus flucytosine 25 mg/kg PO four times a day (BIII); or

o Amphotericin B deoxycholate 0.7-1.0 mg/kg IV once daily plus fluconazole 800-1,200 mg PO or IV once daily (BI); or
o Liposomal amphotericin B 3-4 mg/kg IV once daily alone (BI); or

o Amphotericin B deoxycholate 0.7-1.0 mg/kg IV once daily alone (BlI); or

o Liposomal amphotericin B 3-4 mg/kg IV once daily plus flucytosine 25 mg/kg PO four times a day for 1 week followed by
fluconazole 1,200 mg PO once daily (BIIl); or

e Fluconazole 1,200 mg PO or IV once daily alone (CI)

If not improved clinically or remain clinically unstable, continue induction therapy until the CSF culture is confirmed to be
negative (BIII).

Consolidation Therapy (Duration of Therapy: 28 Weeks, Followed by Maintenance Therapy)

Preferred Regimen

o Fluconazole 800 mg PO once daily (Al)

o For clinically stable patients with negative CSF cultures, dose can be reduced to 400 mg PO once daily (All)

o |f CSF remains positive (but clinically stable) after 2 weeks of induction therapy, increase fluconazole dose to 1,200mg
and perform LP 2 weeks later (BIIl); duration of consolidation therapy should be 8 weeks from the time of negative CSF
culture (Al).

Maintenance Therapy
Preferred Regimen

¢ Fluconazole 200 mg PO once daily for =1 year from initiation of antifungal therapy (Al)—see below for recommendation
on when to stop maintenance therapy
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Stopping Maintenance Therapy

If the Following Criteria Are Fulfilled (BII)

o Atleast 1 year from initiation of antifungal therapy, and

o Patient remains asymptomatic from cryptococcal infection, and

e CD4 count 2100 cells/mms3 and suppressed HIV RNA in response to effective ART

Restarting Maintenance Therapy

o |f CD4 count declines to 100 cells/mms3 (Alll)

Treating Non-CNS Extrapulmonary, Diffuse Pulmonary Disease, or Asymptomatic Patients with Isolated
Cryptococcal Antigenemia (Serum LFA Titer 21:640)

e Same treatment as for CNS disease (BIII)

Treating Non-CNS Focal Pulmonary Disease or Asymptomatic Patients with Isolated Cryptococcal Antigenemia
(Serum LFA Titer £1:320)

¢ Fluconazole 400 to 800 mg PO daily for 10 weeks followed by fluconazole 200 mg daily for a total of 6 months (BIII)

Other Considerations

o Addition of flucytosine to an amphotericin B-based regimen has been associated with more rapid sterilization of CSF,
decreased risk for subsequent relapse, and improved survival.

o When flucytosine is used, serum concentrations (if TDM available) should be monitored 2 hours postdose, after 3-5 doses
have been administered, and drug concentration should be between 25 and 100 mg/L. Alternatively, if flucytosine levels
cannot be measured, at least twice weekly complete blood counts may be used to monitor for cytopenias.

o CSF opening pressure should always be measured when an LP is performed. Repeated therapeutic LPs are essential to
manage symptomatic increased ICP and have a survival benefit (All).

o Typical duration of induction therapy is 2 weeks. In the setting of severe amphotericin B-induced toxicity, at least 1 week
of amphotericin B deoxycholate was noninferior to 2 weeks of amphotericin B deoxycholate (BIII).24

o Corticosteroids should not be used routinely during induction therapy unless used for management of IRIS (Al).
o Corticosteroids and mannitol are ineffective in reducing ICP and are not recommended (Alll).

o All the triazole antifungals have the potential to interact with certain antiretroviral agents and other anti-infective agents.
These interactions are complex and can be bidirectional. Table 4 lists these interactions and recommends dosage
adjustments where feasible.

Key: ART = antiretroviral therapy; CD4 = CD4 T lymphocyte cell; CNS = central nervous system; CSF = cerebrospinal fluid;
ICP = intracranial pressure; IRIS = immune reconstitution inflammatory syndrome; IV = intravenous; LFA = lateral flow assay;
LP = lumbar puncture; PO = orally; TDM = therapeutic drug monitoring
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Cryptosporidiosis
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Epidemiology

Cryptosporidiosis is caused by various species of the protozoan parasite Cryptosporidium, which
infects the small bowel mucosa, and, if symptomatic, the infection typically causes 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 <100 cells/mm®—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 people with AIDS in low- and
middle-income countries.* In high-income countries with low rates of environmental contamination
and widespread availability of potent antiretroviral therapy (ART), the incidence of cryptosporidiosis
in people with HIV has decreased. In the United States, the incidence of cryptosporidiosis in people
with HIV is now <1 case per 1,000 person-years.®

Infection occurs through ingestion of Cryptosporidium oocysts. Viable oocysts in feces can be
transmitted directly through contact with humans or animals infected with Cryptosporidium,
particularly those with diarrhea. Cryptosporidium oocysts can contaminate recreational water
sources—such as swimming pools and lakes—and public water supplies and may persist despite
standard chlorination. Person-to-person transmission of Cryptosporidium is common, especially
among sexually active men who have sex with men.

Clinical Manifestations

Patients with cryptosporidiosis most commonly present with acute or subacute onset of watery
diarrhea, which may be accompanied by nausea, vomiting, and lower abdominal cramping. Disease
severity can range from asymptomatic to profuse, watery, voluminous diarrhea.® More severe
symptoms tend to occur in immunosuppressed people, whereas transient diarrhea alone is typical in
people 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 people with prolonged disease and low CD4 counts.” Pulmonary
Cryptosporidium infections also have been reported and may be under-recognized.®®

Diagnosis

Diagnosis of cryptosporidiosis was traditionally made by microscopic identification of the oocysts in
stool with acid-fast staining or direct immunofluorescence, which offers higher sensitivity.'
Concentration methods (e.g., formalin-ethyl acetate) may facilitate diagnosis of cryptosporidiosis.
However, these methods are insensitive and other diagnostic methods are being increasingly used.
Antigen detection by enzyme-linked immunosorbent assay or immunochromatographic tests also is
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useful; depending on the specific test, sensitivities reportedly range from 66% to 100%. However,
some immunochromatographic tests produce frequent false-positive results.* Polymerase chain
reaction and multiplex molecular methods are increasingly used for diagnosis and can identify a
greater number of cases than microscopic methods.'®*2 Cryptosporidial enteritis also can be
diagnosed from small sections of tissue from intestinal biopsy.

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

Preventing Exposure

People with HIV should be educated and counseled about the different ways that Cryptosporidium
can be transmitted (B111). Modes of transmission include direct contact with people, including
diapered children, and animals infected with Cryptosporidium; swallowing contaminated water during
recreational activities; drinking contaminated water; and eating contaminated food.

Scrupulous handwashing can reduce the risk of diarrhea in individuals with HIV, including diarrhea
caused by Cryptosporidium.*® People with HIV should be advised to wash their hands after potential
contact with human feces (including after diapering small children). Handwashing also should be
recommended in association with the following activities: after handling pets or other animals, after
gardening or any other contact with soil, before preparing food or eating, and before and after sex (BIII).
Individuals with HIV should avoid unprotected sex, especially practices that could lead to direct
(e.g., oral-anal sex) or indirect (e.g., penile-anal sex) contact with feces. They should be advised to
use prophylactic barrier methods—such as condoms and dental dams—during sex to reduce such
exposures (BI11).

People with HIV—particularly those with CD4 counts <200 cells/mm3—should avoid direct contact
with diarrhea or stool from pets (BI11). They should wear gloves when handling feces or cleaning
areas that might have been contaminated by feces from pets (BI11). People with HIV should also
limit or avoid direct exposure to calves and lambs (Bl11). Paying attention to hygiene and avoiding
direct contact with stool are important when visiting farms or petting zoos or other premises where
animals are housed or exhibited.

People with HIV should not drink water directly from lakes or rivers (Alll). Waterborne infection also
can result from swallowing water during recreational activities. Individuals with HIV should be
cautioned that lakes, rivers, saltwater beaches, some swimming pools, recreational water parks, and
ornamental water fountains may be contaminated with human or animal waste that contains
Cryptosporidium. Cryptosporidium oocysts are extremely chlorine resistant, and thus may persist
even in chlorinated recreational water.*** They should avoid swimming in water that is likely
contaminated and should avoid swallowing water while swimming or playing in recreational water
(B8I11).

Outbreaks of cryptosporidiosis have been linked to drinking water from municipal water supplies.
During outbreaks or in other situations in which a community boil water advisory is issued, boiling
water for at least 1 minute will eliminate the risk for cryptosporidiosis (Alll). Using submicron
personal-use water filters (home or office types) or bottled water also may reduce the risk of
infection from water from a municipal source or a well (BI1).
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For persons with low CD4 counts, the magnitude of the risk of acquiring cryptosporidiosis from
drinking water in a non-outbreak setting is uncertain but is likely small. Available data are
inadequate to recommend that all people with HIV boil water or avoid drinking tap water in non-
outbreak settings. However, people with HIV may consider drinking only filtered water (C111), despite
the complexities involved in selecting appropriate water filters, the lack of enforceable standards for
removal of Cryptosporidium oocysts, the costs of the products, and the difficulty of using the products
consistently. Note that ice made from contaminated tap water also can be a source of infection.

People with HIV with low CD4 counts should be cautious about eating raw oysters because
cryptosporidial oocysts can survive in oysters for >2 months and have been found in oysters harvested
from certain commercial oyster beds (CII1). In the hospital setting, standard precautions for use of
gloves and for handwashing after removal of gloves should be sufficient to prevent transmission of
cryptosporidiosis from an infected patient to a susceptible individual with HIV (BI111). Because of the
potential for fomite transmission, some specialists recommend that people with HIV, especially
individuals who are severely immunocompromised, not share a room with a patient with
cryptosporidiosis (CII1).

People with HIV who travel to low- and middle-income countries should be warned to avoid drinking
tap water or using tap water to brush their teeth (BI11). They should also avoid using ice that is not
made from bottled water and consuming raw fruits or vegetables that may have been washed in tap
water (BIII).

People with HIV also should avoid other sources of Cryptosporidium oocysts as much as possible
(BI11). This includes avoiding directly working 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 worn and good hand hygiene observed.

Preventing Disease

Because chronic cryptosporidiosis occurs primarily in people with HIV with advanced
immunodeficiency, initiation of ART before they become severely immunosuppressed should
prevent this disease (All). Rifabutin and possibly clarithromycin taken for Mycobacterium avium
complex prophylaxis have been found to protect against cryptosporidiosis.’®!’ Rifaximin, which is
used for prevention of travelers’ diarrhea, also has been used to treat cryptosporidial diarrhea.
However, it is unclear whether rifaximin can protect against cryptosporidiosis.'® Data are
insufficient, however, to warrant a recommendation to use rifaximin, 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/mm?3 usually leads to resolution of clinical cryptosporidiosis'®?? and is the mainstay of
treatment. People with HIV not already taking antiretrovirals who develop cryptosporidiosis should
be started on ART as part of the initial management of cryptosporidiosis (All). Management should
also include symptomatic treatment of diarrhea with antimotility agents (Alll). Tincture of opium
may be more effective than loperamide (CI11). 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 (CI11).% Because
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diarrhea can cause lactase deficiency, people with HIV and cryptosporidiosis should avoid milk
products (CIII).

Rehydration and repletion of electrolyte losses by either the oral or intravenous route are important.
Stool volume in patients with AIDS with severe diarrhea can exceed 10 L/day; managing the diarrhea
often requires intensive support. Oral rehydration should be pursued aggressively with oral
rehydration solutions (Alll). Most patients can be treated with enteral nutrition; total parenteral
nutrition is rarely indicated (CI11).

Patients with biliary tract involvement may require endoscopic retrograde cholangiopancreatography
(ERCP) for diagnosis. They may also benefit from sphincterotomy, stenting, or both.”

Several agents—including nitazoxanide, paromomycin, clofazimine, and spiramycin—have been
investigated in small, randomized controlled clinical trials of adults with HIV.% 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. Nitazoxanide is approved by the U.S. Food and Drug
Administration for treatment of cryptosporidiosis in children over 1 year of age and adults.
Nitazoxanide 500 mg administered twice daily for 3 days to adults without HIV with
cryptosporidiosis resulted in higher rates of diarrhea resolution and oocyst-free stools than
placebo.?”?® In one study, adults with HIV with cryptosporidiosis and CD4 counts >50 cells/mm?
were treated with nitazoxanide 500 mg to 1,000 mg twice daily for 14 days; the nitazoxanide
treatment group had substantially higher rates of parasitological cure and resolution of diarrhea than
the placebo group.? Efficacy of nitazoxanide for the treatment of cryptosporidial diarrhea in children
with HIV 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 <50 cells/mm?, 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.3? Adverse events associated with nitazoxanide are typically mild, and no
important drug—drug interactions have been reported. Because of the clinical significance of
cryptosporidiosis, many experts will institute a trial of nitazoxanide or paromomycin in conjunction
with ART, but never instead of ART (CIII).

Paromomycin is a non-absorbable aminoglycoside indicated for the treatment of intestinal amebiasis
but not specifically approved for cryptosporidiosis. Paromomycin in high doses is effective 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, there were few cures, relapses
were common, and long-term success rates were only 33%.2* Two randomized trials comparing
paromomycin with placebo demonstrated limited effectiveness of the drug among patients with
AIDS and cryptosporidiosis.®*3* One case series suggested a better response rate in patients receiving
paromomycin along with ART.* Paromomycin may be used instead of nitazoxanide in conjunction
with ART, 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 cryptosporidiosis (All). In animal and in vitro models, HIV protease inhibitors (PI)
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can inhibit Cryptosporidium, but there is no clinical evidence that Pl-based ART is preferable in
patients with documented cryptosporidiosis (C111).%%%7

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. Immune reconstitution inflammatory syndrome (IRI1S) has
been described in association with three cases of extra-intestinal cryptosporidiosis.®

Managing Treatment Failure

Supportive treatment and optimization of ART to achieve full virologic suppression are the main
approaches to managing treatment failure (Alll). The clinical response rather than results of stool
tests should be used to guide the response to therapy. Some authorities advocate adding antiparasitic
drugs (CII11), such as nitazoxanide or paromomycin alone or in combination with azithromycin, as
well as optimizing ART in patients with treatment failure and cryptosporidiosis.*4°

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 people (All). 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 data
on use in human pregnancy are available. Nitazoxanide can be used in pregnancy after the first
trimester in people with severe symptoms (CII1). 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 people with severe symptoms (CI11). Loperamide is poorly absorbed and has not been
associated with birth defects in animal studies. However, one 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 (CI11). Loperamide is the preferred antimotility
agent in late pregnancy (CI11). 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 (Alll).%?
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Recommendations for Preventing and Managing Cryptosporidiosis

Preventing Chronic Cryptosporidiosis

e 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
o Aggressive oral and/or IV rehydration and replacement of electrolyte loss (Alll), and

o Symptomatic treatment of diarrhea with antimotility agents (Alll); tincture of opium may be more effective than loperamide
(Clny, and

o People with HIV not taking ART should initiate ART to achieve immune restoration to CD4 count >100 cells/mm3 (All).
Consider

¢ Nitazoxanide 500 mg to 1,000 mg PO twice daily with food for at least 14 days (CIII) plus optimized ART, symptomatic
treatment, and rehydration and electrolyte replacement, or

e Paromomycin 500 mg PO four times a day for at least 14 days to 21 days (CIII) plus optimized ART, symptomatic
treatment, and rehydration and electrolyte replacement

Other Considerations

o Because diarrhea can cause lactase deficiency, patients should avoid milk products (ClII).

Key: ART = antiretroviral therapy; CD4 = CD4 T lymphocyte cell; IV = intravenous; PO = orally
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Cystoisosporiasis (Formerly Isosporiasis) (Last
updated September 10, 2015; last reviewed January 11, 2023)

Epidemiology

Isosporiasis, also known as cystoisosporiasis, occurs worldwide but predominantly in tropical and
subtropical regions. Immunocompromised patients, including those who are HIV-infected, are at increased
risk for chronic, debilitating illness.>” Although Isospora (Cystoisospora) belli completes its life cycle in
humans, the oocysts shed in the feces of infected individuals must mature (sporulate) outside the host, in
the environment, to become infective. On the basis of limited data, the maturation process is completed in
approximately 1 to 2 days but might occur more rapidly in some settings.? Infection results from ingestion
of sporulated oocysts, such as from contaminated food or water. After ingestion, the parasite invades
enterocytes in the small intestine. Ultimately, immature oocysts are produced and shed in stool.

Clinical Manifestations

The most common manifestation is watery, non-bloody diarrhea, which may be associated with abdominal
pain, cramping, anorexia, nausea, vomiting, and low-grade fever. The diarrhea can be profuse and prolonged,
particularly in immunocompromised patients, resulting in severe dehydration, electrolyte abnormalities

such as hypokalemia, weight loss, and malabsorption.®*? Acalculous cholecystitis/cholangiopathy?!31 and
reactive arthritis'® also have been reported.

Diagnosis

Typically, infection is diagnosed by detecting Isospora oocysts (dimensions, 23-36 um by 12-17 pm)

in fecal specimens.? Oocysts may be shed intermittently and at low levels, even by patients with profuse
diarrhea. Diagnosis can be facilitated by repeated stool examinations with sensitive methods, such as
modified acid-fast techniques, on which oocysts stain bright red, and UV fluorescence microscopy, under
which they autofluoresce.?!’ Infection also can be diagnosed by detecting oocysts in duodenal aspirates/
mucus or developmental stages of the parasite in intestinal biopsy specimens.?1? Extraintestinal infection,
such as in the biliary tract, lymph nodes, spleen, and liver, has been documented in postmortem examinations
of HIV-infected patients.?18-20

Preventing Exposure

Because I. belli is acquired by ingesting infected water or food, avoiding potentially contaminated food or
water in isosporiasis-endemic areas may help prevent infection.

Preventing Disease

In some settings, chemoprophylaxis with trimethoprim-sulfamethoxazole (TMP-SMX) has been associated
with a lower incidence or prevalence of isosporiasis.t*#2! In a randomized, placebo-controlled trial, daily
TMP-SMX (160/800 mg) was protective against isosporiasis in persons with early-stage HIV infection
(World Health Organization clinical stage 2 or 3 at enrollment). In an observational study, incidence of
isosporiasis decreased after widespread introduction of antiretroviral therapy (ART), except in patients
with CD4 counts <50 cells/mm?3.2 After adjustment for the CD4 T lymphocyte (CD4) cell count, the risk

of isosporiasis was substantially lower in those receiving prophylaxis with TMP-SMX, sulfadiazine, or
pyrimethamine (unspecified regimens). In analyses of data from a Los Angeles county AIDS surveillance
registry during the pre-ART era, the prevalence of isosporiasis was lower in patients with versus without a
history of Pneumocystis pneumonia—indirect evidence of a protective effect from use of TMP-SMX for
Pneumocystis pneumonia.* Insufficient evidence is available, however, to support a general recommendation
for primary prophylaxis for isosporiasis per se, especially for U.S. travelers in isoporiasis-endemic areas.
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Treating Disease

Clinical management includes fluid and electrolyte support for dehydrated patients and nutritional
supplementation for malnourished patients (Alll). TMP-SMX is the antimicrobial agent of choice for
treatment of isosporiasis (Al). It is the only agent whose use is supported by substantial published data
and clinical experience. Therefore, potential alternative therapies should be reserved for patients with
documented sulfa intolerance or in whom treatment fails (Alll).

Three studies in HIV-infected patients in Haiti have demonstrated the effectiveness of various treatment
regimens of TMP-SMX.%722 The patients were not receiving ART, and laboratory indicators of
immunodeficiency (such as CD4 cell counts) were not specified. On the basis of the initial studies,®’ the
traditional treatment regimen has been a 10-day course of TMP-SMX (160/800 mg) administered orally four
times daily (AIl).% In another study, TMP-SMX (160/800 mg) administered twice daily was also effective
(BI).22 Although published experience using two daily doses of TMP-SMX (160/800 mg) is limited, one
approach would be to start with this regimen but to increase the daily dose and the duration of therapy (up

to 3—4 weeks)®1? if symptoms worsen or persist (BI11). Intravenous administration of TMP-SMX should be
considered for patients with potential or documented malabsorption.

Limited data suggest that therapy with pyrimethamine—sulfadiazine and pyrimethamine—sulfadoxine
may be effective.2%1024-26 However, the combination of pyrimethamine plus sulfadoxine is not typically
recommended for use in the United States (CI11); it has been associated with an increased risk of severe
cutaneous reactions, including Stevens-Johnson syndrome,?” and pyrimethamine and sulfadoxine clear
slowly from the body after therapy is discontinued.

Single-agent therapy with pyrimethamine has been used, with anecdotal success for treatment and
prevention of isosporiasis.®?2° Pyrimethamine (50—-75 mg/day) plus leucovorin (10-25 mg/day) to prevent
myelosuppression may be an effective treatment alternative; it is the option for sulfa-intolerant patients (BIl1).

The author panel has issued a statement on the availability of pyrimethamine. For more information, please
visit https://aidsinfo.nih.gov/news/1604/notice-of-availability-of-pyrimethamine.

Special Considerations with Regard to Starting ART

Only limited data address the utility of ART in the setting of Isospora and HIV co-infection.®!42! Immune
reconstitution with ART may result in fewer relapses of isosporiasis, and no cases of immune reconstitution
inflammatory syndrome (IRIS) have been reported. Therefore, the potential benefits of ART likely outweigh
the risks. For patients with isosporiasis who otherwise fulfill criteria for ART, TMP-SMX therapy and ART
can be started simultaneously; there is no known reason to defer initiation of ART other than the potential for
poor ART absorption (Alll).

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

Patients should be monitored for clinical response and adverse events. In HIV-infected patients, TMP-SMX
therapy is commonly associated with side effects, such as rash, fever, leukopenia, thrombocytopenia, and
elevated transaminase levels. IRIS has not been described.

Managing Treatment Failure

If symptoms worsen or persist despite approximately 5 to 7 days of TMP-SMX therapy, the possibilities of
noncompliance, malabsorption, and concurrent infections/enteropathies should be considered; the TMP-
SMX regimen (daily dose, duration, and mode of administration) also should be reevaluated. For patients
with documented sulfa intolerance or in whom treatment fails, use of a potential alternative agent (typically
pyrimethamine) should be considered. Ciprofloxacin is a second-line agent (CI). On the basis of limited data
from a randomized, controlled trial in Haiti, ciprofloxacin (500 mg twice daily for 7 days) is less effective
than TMP-SMX but may have modest activity against 1. belli.??
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Unsubstantiated or mixed data are available for albendazole,?-! nitazoxanide,*?3® doxycycline,® the
macrolides roxithromycin and spiramycin,?352¢ and the veterinary anticoccidial agent diclazuril (C111).3738
Limited data suggest that drugs such as metronidazole, quinacrine, iodoquinol, paromomycin, and
furazolidone are ineffective. 82526283537 Apparent or partial responses, if noted, may be attributable to
treatment of concomitant infections or to nonspecific effects.

Preventing Recurrence

Patients with CD4 cell counts <200 cells/mm? should receive secondary prophylaxis (chronic maintenance
therapy) with TMP-SMX, which is also protective against Pneumocystis jirovecii and Toxoplasma gondii
infections (Al). In studies in Haiti, approximately 50% of patients who did not receive secondary prophylaxis
had symptomatic recurrences approximately 2 months after completing a course of TMP-SMX therapy,
relapses rapidly responded to retreatment, and secondary prophylaxis decreased the risk of relapse.®”?? In

a randomized, placebo-controlled trial, no symptomatic recurrences were noted in patients who received
maintenance therapy with thrice-weekly TMP-SMX (160/800 mg) (Al).” Daily TMP-SMX (160/800 mg) and
thrice-weekly TMP-SMX (320/1600 mg) have been effective (BI11);>° however, clinical and parasitologic
relapses despite maintenance TMP-SMX therapy and ART have been reported.'4

In sulfa-intolerant patients, pyrimethamine (25 mg/day) with leucovorin (5-10 mg/day) has been used
(BI11).28 On the basis of limited data, ciprofloxacin (500 mg thrice weekly) is considered a second-line
alternative (Cl1).%2

When To Stop Secondary Prophylaxis

The issue of discontinuing prophylaxis has not been evaluated in a clinical trial. Chemoprophylaxis probably
can be safely discontinued in patients without evidence of active 1. belli infection who have a sustained
increase in the CD4 cell count to levels >200 cells/mm? for >6 months after initiation of ART (BIII).

Special Considerations During Pregnancy

TMP-SMX is the agent of choice for primary treatment and secondary prophylaxis in pregnant women, as
it is in persons who are not pregnant. Although first-trimester exposure to trimethoprim has been associated
with a small increased risk of birth defects,®-4? TMP-SMX therapy should be provided in the setting of
maternal symptomatic I. belli infection. Because of concerns about possible teratogenicity associated with
first-trimester drug exposure, clinicians may withhold secondary prophylaxis during the first trimester and
treat only symptomatic infection (CI11). Although pyrimethamine has been associated with birth defects in
animals, limited human data have not suggested an increased risk of defects.** Human data about the use of
ciprofloxacin during several hundred pregnancies have not suggested an increased risk of birth defects or
cartilage abnormalities.*
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Recommendations for Treating Isospora belli Infection

Treating /sospora belli Infection

General Management Considerations:
* Fluid and electrolyte support in patients with dehydration (Alll)
* Nutritional supplementation for malnourished patients (Alll)

Preferred Therapy for Acute Infection:
* TMP-SMX (160 mg/800 mg) PO (or IV) QID for 10 days (All), or
e TMP-SMX (160 mg/800 mg) PO (or IV) BID for 7-10 days (BI)

* One approach is to start with TMP-SMX (160 mg/800 mg) BID regimen first, and increase daily dose and/or duration (up to 34
weeks) if symptoms worsen or persist (BIII)

o |V therapy for patients with potential or documented malabsorption

Alternative Therapy For Acute Infection (For Patients with Sulfa Intolerance):
* Pyrimethamine 50-75 mg PO daily + leucovorin 10-25 mg PO daily (Bll), or
e Giprofloxacin 500 mg PO BID for 7 days (Cl)

Chronic Maintenance Therapy (Secondary Prophylaxis)
(In Patients with CD4 Count <200/mmq)

Preferred Therapy:
* TMP-SMX (160 mg/800 mg) PO 3 times weekly (Al)

Alternative Therapy:

e TMP-SMX (160 mg/800 mg) PO daily (BIll), or

e TMP-SMX (320 mg/1600 mg) PO 3 times weekly (BIl), or

* Pyrimethamine 25 mg PO daily + leucovorin 5-10 mg PO daily (BIII)

* Ciprofloxacin 500 mg PO 3 times weekly (Cl) as a second line alternative

Criteria for Discontinuation of Chronic Maintenance Therapy

« Sustained increase in CD4 count >200 cells/mm® for >6 months in response to ART and without evidence of active /. belli
infection (BIII)

Key to Acronyms: ART = antiretroviral therapy; BID = twice daily; IV = intravenous; PO = orally; QID = four times a day; TMP-SMX =
trimethoprim-sulfamethoxazole
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Cytomegalovirus Disease (Last updated July 1, 2021; last reviewed January 11, 2023)

Epidemiology

Cytomegalovirus (CMV) is a double-stranded DNA virus in the herpesvirus family that can
cause disseminated or localized end-organ disease in people with HIV with advanced immunosuppres-
sion. Most clinical disease occurs in individuals previously infected with CMV experiencing reactivation
of latent infection. Infection with a novel strain also may occur.

End-organ disease caused by CMV occurs in patients with HIV and advanced immunosuppres-
sion, typically those with CD4+ T lymphocyte cell (CD4) counts <50 cells/fmm? who are not receiving,
adherent to, or responding to antiretroviral therapy (ART).:® Among those treated with ART who have
achieved virologic control, a new diagnosis of CMV end-organ disease is exceedingly rare.

Before potent ART, an estimated 30% of patients with AIDS experienced CMV retinitis, the
most common CMYV end-organ disease in such patients.’* The incidence of new cases of CMV end-or-
gan disease has declined by >95% with the advent of potent ART.** For those with established CMV
retinitis, recurrence of active lesions occurs at a rate substantially lower than that seen in the era before
potent ART. Nevertheless, even for those with immune recovery sufficient to warrant discontinuation
of anti-CMV therapy (i.e., CD4+ counts >100 cells/mm?3) relapse of the retinitis occurs at a rate of 0.03/
person-year and has been documented® at CD4 counts as high as 1,250 cells/mm3. Therefore, regardless
of whether or not anti-CMYV therapy is continued, regular ophthalmologic follow-up is needed.

Clinical Manifestations

Retinitis is the most common clinical manifestation of CMV end-organ disease in people with
HIV. It occurs as unilateral disease in two-thirds of patients at presentation, but disease ultimately
progresses to bilateral in most patients in the absence of therapy or immune recovery.® In patients with
unilateral CMV retinitis and CD4 count <50 cells/mm?, rates of contralateral disease approach those of
the prepotent ART era.®

Peripheral retinitis (i.e., outside the major vascular arcades, not involving the macula or optic
disc) may be asymptomatic or present with floaters, scotomata, or peripheral visual field defects.
Posterior retinal lesions, especially those impinging on the macula or optic disc, are associated with
decreased visual acuity or central visual field defects. CMV retinitis is a full-thickness necrotizing
retinal infection. The characteristic ophthalmologic appearance is that of fluffy, yellow-white retinal
lesions, with or without intraretinal hemorrhage. The most typical feature is the lesion border, which
has tiny dry-appearing, granular, dot-like “satellites” at the interface between infected and normal
retina. There will be little inflammation of the vitreous humor unless immune recovery with ART
occurs.! Blood vessels near the lesions may appear to be sheathed. Occasionally, CMV retinitis lesions,
particularly peripheral lesions, may have only a granular appearance throughout the lesion.

In the absence of effective ART or specific anti-CMV therapy, retinitis lesions invariably enlarge.
Untreated lesions in severely immunodeficient individuals will involve the entire retina over a period
of no longer than 6 months. Movement of lesion borders occurs at variable rates in different directions,’
causing a characteristic “brushfire” pattern, with their granular, leading edges advancing before an
atrophic gliotic scar.®

Colitis occurs in 5% to 10% of patients with AIDS and CMV end-organ disease.? The most
frequent clinical manifestations are weight loss, fever, anorexia, abdominal pain, diarrhea, and malaise.
In the colon, and especially in the cecum, CMV can cause perforation and present as an acute abdomen.
Computed tomography may show colonic thickening or a colonic mass that may be mistaken for
malignancy or other opportunistic infections (Ol). Hemorrhage and perforation can be life-threatening
complications.
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Esophagitis occurs in a small percentage of patients with AIDS who experience CMV end-organ
disease and causes odynophagia, nausea, and occasionally midepigastric or retrosternal discomfort as
well as fever.

CMV pneumonitis is uncommon in people with HIV, which is in contrast to other conditions
with severe immunosuppression, such as solid organ and stem-cell transplant patients. CMV is detected
frequently in the bronchoalveolar lavage (BAL) using DNA-specific polymerase chain reaction (PCR),
but is a bystander most of the time and should trigger a search for a more likely causative pathogen.
CMV PCR from the BAL has not been shown to have diagnostic value in people with HIV.

CMV neurologic disease includes dementia, ventriculoencephalitis, and
polyradiculomyelopathies.® Patients with dementia caused by CMV encephalitis typically have
lethargy or confusion in the presence or absence of fever. Cerebrospinal fluid (CSF) typically
demonstrates lymphocytic pleocytosis, low-to-normal glucose levels, and normal-to-elevated protein
levels, although normal CSF findings do not rule out the diagnosis of CMV encephalitis. Patients with
ventriculoencephalitis have a more acute course, with focal neurologic signs, often including cranial
nerve palsies or nystagmus, and rapid progression to death. Periventricular enhancement of computed
tomography or magnetic resonance images is highly suggestive of CMV ventriculoencephalitis,
rather than HIV-associated neurocognitive disorder. CMV polyradiculomyelopathy or transverse
myelitis causes a Guillain-Barre-like syndrome characterized by radicular back pain, urinary retention,
and progressive bilateral leg weakness. Clinical symptoms usually progress over several weeks to
include loss of bowel and bladder control and flaccid paraplegia. A spastic myelopathy has been
reported, and sacral paresthesia can occur. The CSF in CMV polyradiculopathy usually demonstrates
neutrophilic pleocytosis (usually 100 to 200 neutrophils/pL and some erythrocytes) accompanied by
hypoglycorrhachia and elevated protein levels.

Diagnosis

The diagnosis of CMV end-organ disease is typically made on the basis of the clinical
presentation and, when possible, evidence of the virus in tissue. CMV retinitis usually is diagnosed
based on recognition of characteristic retinal changes observed through a dilated pupil during an
ophthalmoscopic examination performed by an experienced ophthalmologist. Diagnosis in that setting
has a 95% positive predictive value. In rare cases, the diagnosis may be unclear, and PCR of aqueous
or vitreous humor specimens for CMV and other pathogens—especially herpes simplex virus, varicella
zoster virus, and Toxoplasma gondii—can be useful for establishing the diagnosis. Detection of CMV
DNA in CSF or vitreous or aqueous humor specimens is highly suggestive that CMV is the cause
of ocular disease. In one study, CMV DNA was detected in 82% of vitreous specimens collected at
diagnosis of CMV retinitis, in 77% of relapsed retinitis, and in 23% of quiescent retinitis.'® Therefore,
failure to detect CMV DNA in vitreous specimens does not rule out the presence of CMV retinitis. A
response to empiric anti-CMV therapy also can be an important diagnostic indicator.

CMV colitis usually is diagnosed based on demonstration of mucosal ulcerations on
endoscopic examination, combined with histopathologic demonstration of characteristic intranuclear
and intracytoplasmic inclusions on hematoxylin and eosin stains.2* Similarly, CMV esophagitis is
diagnosed by presence of ulcers of the distal esophagus together with biopsy evidence of intranuclear
inclusion bodies in the endothelial cells with an inflammatory reaction at the edge of the ulcer.? The
number of inclusion bodies in specimens varies from many inclusion bodies to rare or isolated inclusion
bodies. Immunohistochemistry also may be used to detect CMV in tissue. Culturing CMV, or detection
of CMV DNA by PCR, from a biopsy or cells brushed from the colon or the esophagus is insufficient to
establish the diagnosis of CMV colitis or esophagitis in the absence of histopathologic changes, because
a substantial number of patients with low CD4 cell counts may shed CMV and have positive cultures in
the absence of clinical disease.?

The diagnosis of CMV pneumonitis requires consistent clinical and radiological findings (i.e.,
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diffuse pulmonary interstitial infiltrates, fever, and cough or dyspnea), identification of multiple CMV
inclusion bodies in lung tissue or cytology, and the absence of any other pathogens that are more
commonly associated with pneumonitis.®* Detection of CMV in the lungs in the absence of these criteria
typically represents shedding, rather than clinical disease.

CMV neurologic disease is diagnosed on the basis of a compatible clinical syndrome and the
presence of CMV in CSF or brain tissue, most often evaluated with PCR.3!41>Blood tests to detect CMV
by antigen detection, culture, or PCR are not recommended for diagnosis of CMV end-organ disease
because of their poor positive predictive value in people with advanced AIDS.** CMV viremia can be
detected by PCR, antigen assays, or culture and is often present in endorgan disease. A negative serum
or plasma PCR assay does not rule out CMV end-organ disease. CMV viremia may be present in the
absence of end-organ disease in people with HIV with low CD4 cell counts.®22>1" Monitoring for CMV
viremia is not recommended.

The presence of serum antibodies to CMV, in and of itself, does not establish the presence of
CMV disease, because a large proportion of the general population has been exposed to CMV and
is seropositive. However, a negative immunoglobulin G (IgG) antibody level indicates that CMV is
unlikely to be the cause of the disease process.

Preventing Exposure

Although CMV infection is common in the general population, geographic, socioeconomic, and
racial and ethnic differences exist in CMV prevalence.® In the National Health and Nutrition Exam-
ination Survey (NHANES) 1999-2004, CMV seropositivity was associated with older age, female sex,
foreign birthplace, and markers of socioeconomic status, such as low household income and education
and high household crowding. Some people with HIV may belong to groups with relatively low sero-
prevalence rates for CMV and, therefore, cannot be presumed to be seropositive. Adolescents and adults
with HIV should be advised that CMV is shed in semen, cervical secretions, and saliva and that latex
condoms used during sexual contact reduce the risk of exposure to CMV, as well as other sexually trans-
mitted pathogens (All).

Preventing Disease

CMV end-organ disease is best prevented using ART to maintain the CD4 count >100 cells/mm?
(BI). Arandomized, placebo-controlled trial addressed whether valganciclovir (the current standard oral
agent for treatment of CMV disease) in addition to ART might reduce CMV end-organ disease in AIDS
patients at high risk (CD4 count <100 cells/mm? and CMV viremia detected by plasma CMV DNA
PCR assay).!® This study failed to show a benefit for such preventive therapy; therefore, valganciclovir
primary prophylaxis is not recommended to prevent CMV end-organ disease in people with HIV, even
among patients who have CMV viremia (Al).

The primary method for preventing severe CMV disease is recognizing the early manifestations
of the disease and instituting proper therapy. Patients who have a low CD4 cell count (<100 cells/
mm?q) and are not on ART should be made aware of the implications of increased floaters in the eye and
be advised to assess their visual acuity regularly using simple techniques, such as reading newsprint.
Development of floaters or changes in visual acuity should prompt an urgent referral to ophthalmology
(AIL). In the premodern ART era, some specialists recommended ophthalmologic examinations every 3
to 4 months for patients with CD4+ cells <50 cells/mm?, because up to one-half of early CMV retinitis
was asymptomatic (CI11). However, with the decline in CMV incidence in the modern ART era, the
value of this recommendation is unknown. Some clinicians do recommend a baseline ophthalmologic
exam for people with HIV with CD4 <100 cells/mm?3 (Cl11).
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Treating Disease

The therapeutic approach to CMV retinitis should be individualized based on tolerance of sys-
temic medications, prior exposure to anti-CMV drugs, and possibly the location of lesions (Alll). CMV
retinitis should ideally be treated with the active participation of an ophthalmologist who is familiar with
the diagnosis and management of this retinal disease (Alll).

Oral valganciclovir (Al), intravenous (1V) ganciclovir (Al), or 1V ganciclovir induction followed
by oral valganciclovir maintenance (Al) are first-line therapies for treating CMV retinitis. Although IV
foscarnet (BI), and 1V cidofovir (CI) are also effective treatments for CMV retinitis, substantial toxici-
ties, including nephrotoxicity, make these less-preferred options.81%-26 Systemic therapy has been docu-
mented to reduce CMV involvement of the contralateral eye,'® to reduce CMV visceral disease, and to
improve survival.?%?" Given the evident benefits of systemic anti-CMV therapy, treatment regimens for
CMV retinitis should include a systemic component. Few trials have compared regimen efficacy during
the past 15 years. None of the listed regimens has been proven in a clinical trial to have superior efficacy
related to protecting vision. Therefore, clinical judgment must be used when choosing a regimen.?-2

When systemic therapy is indicated, most clinicians will prescribe 1V ganciclovir (Al) or oral
valganciclovir (Al) for an induction period lasting a minimum of 14 to 21 days, with the duration deter-
mined by clinical response based on retinal examination. Many prefer the IV formulation when retinitis
is more central and sight-threatening or when adequate gastrointestinal (G1) absorption is a concern. In
such cases, the patient’s transition to oral valganciclovir can be considered when there is evidence of
clinical response. In cases where toxicity of ganciclovir and valganciclovir (i.e., severe cytopenias) is a
concern and there is not renal insufficiency, or when ganciclovir-resistant CMV is a concern, IV foscar-
net may be used (BI). IV cidofovir is rarely used, unless there is the need to avoid both ganciclovir and
foscarnet (Cl). Cidofovir administration is complicated by the need to co-administer 1V fluid hydration
and probenecid to counter the nephrotoxicity of the drug. In addition, IV cidofovir is associated with in-
creased risk of immune recovery uveitis, hypotony, and neutropenia.?®

In the presence of immediately sight-threatening lesions (those within 1,500 microns of the fovea
or optic disc) at presentation (Alll), some clinicians will supplement systemic therapy with intravitreous
injections of ganciclovir or foscarnet, at least initially, to provide immediate, high intraocular levels of
the drug and presumably faster control of the retinitis (Alll). Injections are continued on a weekly basis
until lesion inactivity is achieved, at which time systemic treatment alone is considered to be adequate
for maintenance therapy. The recommendation to supplement systemic therapy with intravitreous injec-
tions is based on pharmacokinetic considerations, but the clinical benefit of such supplementation has
not been confirmed in clinical trials. Although intravitreous injections deliver high concentrations of
the drug to the target organ immediately while steady-state concentrations in the eye are being achieved
over time with systemically delivered medications,* such injections can be complicated by bacterial or
fungal infections, hemorrhage, or retinal detachment. Repeated intravitreous injections of ganciclovir
or of foscarnet alone have appeared to be effective for maintenance therapy of CMV retinitis in uncon-
trolled case series,?® but this strategy should be reserved for those individuals who cannot be treated sys-
temically. Intravitreous cidofovir is associated with hypotony and uveitis—and a substantially increased
risk of immune recovery uveitis—and should be avoided (Alll).%

For patients without sight-threatening lesions, oral valganciclovir alone often is adequate (Al).
The ganciclovir implant, a surgically implanted reservoir of ganciclovir that lasts for approximately 6
months, is no longer manufactured.

Treatment with systemic anti-CMV therapy, such as oral valganciclovir for the first 3 to 6
months until ART has induced immune recovery, is beneficial (All). Ocular complications, such as
immune recovery uveitis (IRU) and retinal detachment, are related to lesion size, so minimizing lesion
size with anti-CMV therapy until immune recovery is sufficient to control the retinitis is logical. Fur-
thermore, evidence from both the pre-ART and ART eras demonstrate that specific anti-CMV therapy
decreases mortality among immune-compromised patients with CMV retinitis.!220:26:31
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For patients who have colitis or esophagitis, many HIV specialists recommend anti-CMV ther-
apy for 21 to 42 days (CII) or until signs and symptoms have resolved. 1V ganciclovir generally is the
therapy of choice and can be switched to oral valganciclovir once the patient can tolerate and absorb oral
medications (BI). Foscarnet can be used as an alternative if ganciclovir-related toxicity is treatment-lim-
iting or in cases of ganciclovir-resistant virus (BI11). Oral valganciclovir can be used in patients with
mild disease (BIII).

Experience treating well-documented CMV pneumonia in patients with HIV infection is limited
and anecdotal. Treatment with IV ganciclovir or, alternatively, with foscarnet, is logical (CI11). The opti-
mal duration of therapy and the role of oral valganciclovir have not been established.

Therapy for well-documented neurologic disease also has not been extensively studied. Given
the poor outcomes in many patients with CMV-related neurologic disease, some experts would initiate
therapy with both IV ganciclovir and IV foscarnet, despite the substantial toxicities associated with such
an approach (CI11). The optimal duration of therapy and the role of oral valganciclovir have not been
established.

Special Considerations with Regard to Starting Antiretroviral Therapy

Immune reconstitution inflammatory syndrome (IR1S) from CMV may occur in patients who
have active retinitis and those who have had CMV retinitis in the recent or distant past. One study
demonstrated a substantial increase in immune reconstitution uveitis (IRU) in association with imme-
diate, as opposed to deferred initiation of ART (71% vs. 31%).%> However, in the current era, the rate
of clinically significant IRU following initiation of ART appears to be low (approximately 0.02 per
person-year). Delaying ART until retinitis is controlled may reduce the likelihood or severity of IRU;
however, this strategy must be weighed against the potential for a worsened immunocompromised state
and the occurrence of other Ols. Several trials have demonstrated benefits of early versus delayed ART,
including reduced risk of mortality, reduced AIDS progression, and shorter time to viral suppression.3-%
Only one study has evaluated the benefits of early ART during treatment of an active Ol, and it included
few participants with CMV disease.*

As CMV replication usually declines within 1 to 2 weeks after anti-CMV therapy is initiated,
most experts would initiate ART no later than 1 to 2 weeks after starting anti-CMV therapy for retinitis,
esophagitis, colitis, or other end-organ diseases caused by CMV (CI11). IRIS is a particular concern with
any neurologic disease, including CMV encephalitis, ventriculitis, and radiculitis. In these cases, how-
ever, most experts would not defer initiation of ART for more than 2 weeks, although clinical judgment
based on individual cases is needed (CII1).

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

Indirect ophthalmoscopy of both eyes through dilated pupils should be performed at the time of
diagnosis of CMV retinitis, 2 weeks after initiating therapy, and monthly thereafter while the patient is
on anti-CMV treatment (CI111). The purpose of such examinations is to evaluate efficacy of treatment,
identify second eye involvement in cases of unilateral disease, and detect IRU or such complications
as retinal detachment. Monthly fundus photographs, using a standardized technique that documents the
appearance of the retina, provide the optimum method for following patients and detecting early lesion
reactivation. For patients who have experienced immune recovery (CD4+ count >100 cells/mm? for >3
months), the frequency of ophthalmologic follow-up can be decreased to every 3 months, but clinicians
should be aware that lesion reactivation and retinal complications still occasionally occur in patients
with immune reconstitution.

Adverse effects of ganciclovir/valganciclovir include anemia, neutropenia, thrombocytopenia,
nausea, diarrhea, and renal dysfunction. Ganciclovir-related neutropenia often can be reversed with
granulocyte colony stimulating factor (G-CSF).**3* In patients receiving ganciclovir or valganciclovir,
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complete blood counts and renal function should be monitored twice weekly during induction and at
least once weekly during maintenance therapy (Alll). Adverse effects of foscarnet include nephrotox-
icity and electrolyte abnormalities; seizures that occur characteristically in the context of renal insuf-
ficiency; and anemia. Genital ulcers also can occur during foscarnet administration in those who are
incontinent to urine due to the toxic effects of excreted drug on exposed skin. Foscarnet often is given in
the inpatient setting because of the intensity of monitoring and need for hydration. For patients receiving
foscarnet in the outpatient setting, serum electrolytes (including potassium, magnesium, calcium, and
phosphorus) and renal function should be measured at least twice weekly during induction and at least
weekly during maintenance therapy. Complete blood counts should be monitored weekly (Alll).

Adverse effects of cidofovir include dose-related nephrotoxicity, neutropenia, uveitis, and hy-
potony (low intraocular pressure). The risk of severe renal injury from IV cidofovir can be reduced by
prehydration and oral probenecid before cidofovir administration. In patients receiving IV cidofovir,
analysis of blood urea nitrogen and creatinine levels and urinalysis should be performed before each in-
fusion. Drug administration is contraindicated if renal dysfunction or substantial proteinuria is detected.
Particular attention is needed for patients receiving other potentially nephrotoxic medications, including
tenofovir disoproxil fumarate. Periodic ophthalmologic examinations are needed to monitor for cidofo-
vir-associated uveitis or hypotony, even when CMV disease does not include retinitis.

As noted previously, patients with CMV retinitis must have careful ophthalmologic monitoring
to detect and manage the wide range of complications related to CMV, the drugs used to treat CMYV, and
IRIS. IRU, an ocular form of IRIS presumed to be an adverse immunologic reaction to CMV, is charac-
terized by inflammation in the anterior chamber or vitreous body in the setting of immune recovery after
initiation of ART. IRU usually is observed in patients with a substantial rise in CD4 cell count in the first
4 to 12 weeks after initiation of ART.2:35-% The estimated incidence of IRU is 0.02/person-year after
immune recovery.*® Ocular complications of IRU include macular edema and development of epiretinal
membranes, which can cause loss of vision. Although the inflammatory reactions seen at the onset of
IRU can be transient as immune reconstitution occurs, the complications may persist, permanently com-
promising vision.

Treatment of IRU usually consists of some type of corticosteroid therapy. The benefit of an-
ti-CMV therapy is unclear.*% Many experts would use both corticosteroids and anti-CMV therapy
(CI11). Data are insufficient on which to base a recommendation regarding the preferred route of cor-
ticosteroid administration; periocular, intravitreous, and oral administration all have been reported to
be potentially successful. When oral corticosteroids are used, a short course rather than chronic therapy
usually is recommended (BI11).** IRU can occur months or years after successful treatment of CMV ret-
initis in patients with a history of CMV retinitis who subsequently start taking ART or have such therapy

optimized.

People with advanced HIV remain at risk for development of CMV retinitis prior to immune re-
constitution, even after initiation of ART.*>%* Development of CMV retinitis in the setting of recent ART
initiation should be treated with systemic anti-CMV therapy, similar to any patient with CMV retinitis,
and the same ART regimen should be continued (Al). Corticosteroids are not recommended (Alll). In
addition, in the absence of uveitis, corticosteroids should not be used in patients undergoing treatment
for CMV retinitis who have worsening of retinitis upon ART initiation. In this situation, anti-CMV ther-
apy and ART regimens should be continued (Alll).

Managing Treatment Failure

Failure of therapy for CMV retinitis or reactivation of lesions is most likely in patients who do
not have substantial immune reconstitution after initiation or optimization of ART.** Treatment failure
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also may be a result of inadequate anti-CMV drug levels in the eye, CMV drug resistance, or nonadher-
ence. Many experts believe that early progression of disease (enlargement of lesions or new lesions) is
most often caused by the limited intraocular penetration of systemically administered drugs.*0454¢

When reactivation of lesions occurs in patients receiving maintenance therapy, retinitis usually
can be controlled with re-induction of the same drug used for maintenance followed by re-institution
of maintenance therapy (BII1).#” Ganciclovir and foscarnet in combination appear to be superior in
efficacy to either agent alone and should be considered for patients whose disease does not respond to
single-drug therapy and for patients with continued progression or multiple reactivations of retinitis
(CHI).%7 This drug combination, however, is associated with substantial toxicity.

Drug resistance can occur in patients receiving long-term anti-CMV therapy.*8-%! Drug resistance
rates of approximately 25% per person-year were reported in the pre-ART era*®525% for ganciclovir,
foscarnet, and cidofovir.®34 In the ART era, the rate of resistance appears to be lower (approximately
5% per person-year).>* Low-level resistance to ganciclovir occurs through mutations in the CMV UL97
(phosphotransferase) gene, and high-level resistance to ganciclovir typically occurs because of mu-
tations in both the CMV UL97 and UL54 (DNA polymerase) genes.>?%-5% Resistance to foscarnet or
cidofovir occurs because of mutations in the CMV UL54 gene. High-level resistance to ganciclovir often
is associated with cross-resistance to cidofovir®” and occasionally to foscarnet.®® Although early CMV
disease progression typically is not a result of drug resistance, late CMV reactivation may be. By them-
selves, peripheral blood CMV viral load measurements have poor positive predictive value for treatment
failure.

Ganciclovir resistance in patients who fail therapy can be detected by CMV DNA PCR of blood
specimens followed by detection of UL97 mutations by DNA sequencing or by a point mutation assay®
62 Sequencing the UL97 gene from PCR-amplified specimens from blood can be accomplished in less
than 48 hours and correlates well with conventional drug susceptibility testing and clinical outcomes.®?
Circulating CMV in blood and vitreous fluid have identical UL97 sequences in more than 90% of
cases;% therefore, evaluating the blood for resistance is reasonable, and detection of resistance in the
blood or urine correlates with clinical behavior of the retinitis in most cases.®* Viral culture and suscep-
tibility testing and viral DNA sequencing often are not available in clinical laboratories because they are
too time consuming or costly. UL97 mutants usually respond to foscarnet, as do some UL54 mutants.®
Many clinicians will treat ganciclovir-resistant CMV with a series of intravitreous injections of foscarnet
and/or 1V foscarnet or cidofovir (CIH11).

Preventing Recurrence

When to Start Maintenance Therapy

After induction therapy for CMV retinitis, chronic maintenance therapy should be contin-
ued,®14192266 yntil immune reconstitution occurs as a result of ART (Al). Maintenance therapy is started
after induction has achieved control of retinitis, as evidenced by resolved or markedly reduced retinal
lesion opacity, indicating virus inactivity. Although several regimens are effective for chronic suppres-
sion—including parenteral ganciclovir, parenteral foscarnet, and parenteral cidofovir—oral valganci-
clovir may be the easiest and least toxic to administer to an outpatient population, provided that Gl
absorption is adequate. Systemic therapy must be administered to prevent disease in the contralateral eye
until immune reconstitution has occurred.

The choice of regimen (i.e., which drug[s] and whether given intravitreously, orally, or intra-
venously) should be made in consultation with an ophthalmologist. Considerations should include the
anatomic location of the retinal lesion; vision in the contralateral eye; and a patient’s immunologic and
virologic status, comorbidities, concomitant medications, and response to ART.

After resolution of the acute CMV syndrome and initiation of effective ART, chronic mainte-
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nance therapy is not routinely recommended for CMV Gl disease, pneumonitis, and central nervous
system disease unless there is concurrent retinitis, there have already been recurrent infections, or severe
disease was present initially (BII).

When to Stop Maintenance Therapy

Maintenance therapy can be discontinued safely in adults and adolescents with CMV retinitis
whose lesions have been treated for at least 3 to 6 months and are inactive and who have had sustained
(i.e., 3-6 months) increases in CD4 cell counts to >100 cells/mm? in response to ART (All).4#5- Such
decisions should be made in consultation with an ophthalmologist. A 3% reactivation rate is reported in
patients whose anti-CMV therapy has been discontinued for immune recovery, and no level of CD4 cell count
is absolutely safe (reactivations have been reported at CD4 cell counts of 1,250 cells/mm?3). Therefore, in all
patients for whom anti-CMV maintenance therapy has been discontinued, ophthalmologic monitoring for
early detection of CMV relapse and for IRU should be performed at least every 3 months and periodically
after immune reconstitution (Alll). Monitoring CMV viral load in blood has poor positive predictive
value for relapse of retinitis and, therefore, is not recommended (All).1

Reactivation of CMV retinitis occurs frequently in patients whose CD4 cell counts have de-
creased to <50 cells/mm? and whose anti-CMV maintenance therapies have been discontinued.” There-
fore, reinstitution of maintenance therapy should occur when the CD4 cell count has decreased to <100
cells/rmm?3 (Alll).

Special Considerations During Pregnancy

The diagnostic considerations among pregnant women are the same as for nonpregnant women.
Indications for treatment of CMV infection during pregnancy are the same as for nonpregnant people
with HIV (Alll). For retinal disease, use of intravitreous injections for local therapy should be consid-
ered in the first trimester, if possible, to limit fetal exposure to systemically administered antiviral drugs
(BI11). Systemic antiviral therapy should then be started after the first trimester. For life-threatening in-
dications, treatment with systemic antiviral therapy during the first trimester may be necessary.

Ganciclovir is embryotoxic among rabbits and mice and teratogenic (i.e., cleft palate, anophthal-
mia, aplastic kidney and pancreas, and hydrocephalus) in rabbits.”>"" However, safe use in all trimesters
of human pregnancy after organ transplantation and in other patient populations has been reported.’”"®

Foscarnet is associated with an increase in skeletal anomalies or variants in rats and rabbits. No
experience with use early in human pregnancy has been reported. A single case report of use in the third
trimester described normal infant outcome.®’ Because toxicity of foscarnet is primarily renal, weekly
monitoring of amniotic fluid volumes by ultrasound is recommended after 20 weeks of gestation to de-
tect oligohydramnios if foscarnet is used.

Cidofovir is embryotoxic and teratogenic (i.e., meningomyelocele and skeletal abnormalities)
among rats and rabbits. No experience with use of cidofovir in human pregnancy has been reported; use
in pregnancy is not recommended (AlIl).

On the basis of limited data, toxicity reports, and ease of use of the various drugs, valganciclo-
vir is recognized as the treatment of choice during pregnancy (BI11). The fetus should be monitored by
fetal-movement counting in the third trimester and by periodic ultrasound monitoring after 20 weeks of
gestation to look for evidence of hydrops fetalis indicating substantial anemia. No data exist to support
use of pooled or CMV-specific intravenous immunoglobulin in this clinical situation.

Primary infection, reactivation, and reinfection with a different strain of CMV during pregnancy
(non-primary infection)® all can lead to in utero transmission and congenital CMV. Maternal ART in
pregnancy has been associated with decreased rates of perinatal/early postnatal CMV and decreased
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CMV-related clinical symptoms among infants exposed to or infected with HIV.#? Recent studies indi-
cate the prevalence of congenital CMV among infants in the United States who are exposed to HIV is
1.2% to 1.3%.8® Risk factors for congenital CMV include mothers with CD4+ <200 cells/mm?3, mothers
with urinary CMV shedding,® and HIV transmission to infants. Maternal CMV and infant congenital
CMV also have been associated with increased risk of HIV perinatal transmission in pregnant women
with HIV who have not received antenatal ART.8

In women diagnosed with primary CMV infection in pregnancy, the fetus should be monitored
by periodic ultrasound after 20 weeks gestation (CI11). In studies in HIV-uninfected populations, about
5% to 25% of newborns infected with CMV had ultrasound evidence of congenital infection (e.g., cere-
bral calcifications, abdominal and liver calcifications, hydrops, microcephaly, ventriculomegaly, ascites,
and echogenic fetal bowel).8 Any ultrasound findings suspicious for congenital CMV infection should
prompt consideration of invasive testing (i.e., amniocentesis) for definitive diagnosis. Referral to a ma-
ternal—fetal medicine specialist for evaluation, counseling, and potential further testing is recommended.
Potential noninvasive biomarkers for predicting congenital CMV infection are under study.®’

If fetal CMV infection is confirmed, no standard therapy exists for in utero treatment. Available
clinical studies support the possible effectiveness and safety of CMV hyperimmune globulin in preg-
nancy for prevention or treatment of congenital CMV.#8# A nonrandomized trial of CMV hyperimmune
globulin in women not infected with HIV with primary CMV infection in pregnancy found decreased
incidence of having a symptomatic newborn at birth®® and regression of fetal cerebral abnormalities;®
however, a well-designed, prospective, randomized, placebo-controlled study with relatively large sam-
ple size subsequently found no benefit of CMV hyperimmune globulin in pregnant women.8:929 A
second randomized clinical trial that planned to enroll 800 patients with primary CMV infection at <24
weeks gestation was stopped for futility after enrollment of 399 participants when a planned interim
analysis suggested that complete enroliment would not provide a significant outcome.®

Routine screening for CMV infection in pregnancy is not recommended in the absence of effec-

tive in utero therapy. Treatment of asymptomatic maternal CMV infection during pregnancy solely to
prevent infant infection is not indicated (Alll).
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Recommendations for Treating Cytomegalovirus Infections

Preventing CMV Disease

e CMV end-organ disease is best prevented by using ART to maintain CD4+ count >100 cells/mm3.

Managing CMV Retinitis

*  The choice of therapy for CMV retinitis should be individualized, based on tolerance of systemic medications; prior exposure to anti-CMV
drugs; and on the location of lesions (Alll).

+  Given the evident benefits of systemic therapy in preventing contralateral eye involvement, reducing CMV visceral disease, and improving
survival, treatment should include systemic therapy whenever feasible.

Initial Therapy Followed by Chronic Maintenance Therapy—For Immediate Sight-Threatening Lesions (within 1,500 microns of
the fovea)

Preferred Therapy

Ganciclovir 5 mg/kg IV q12h for 14-21 days, then 5 mg/kg IV daily (Al), or

Ganciclovir 5 mg/kg IV q12h for 14-21 days, then valganciclovir 900 mg PO daily (Al), or

Valganciclovir 900 mg PO g12h for 14-21 days, then 900 mg once daily (Al); or with or without

Intravitreous injections of ganciclovir (2 mg/injection) or foscarnet (2.4 mg/injection) repeat weekly until lesion inactivity is achieved. This

is to provide higher intraocular levels of drug and faster control of the infection until steady-state intraocular ganciclovir concentrations are

achieved. (Alll)

+ Note: IV ganciclovir can be switched to oral valganciclovir if the patient is clinically improving and there are no concerns about
gastrointestinal absorption.

Alternative Therapy

+ Intravitreous injections as listed above (Alll); plus one of the following systemic therapies:
+  Foscarnet 60 mg/kg IV q8h or 90 mg/kg IV q12h for 14-21 days, then 90-120 mg/kg IV g24h (BI), or
+  Cidofovir 5 mg/kg/week IV for 2 weeks, then 5 mg/kg every other week with saline hydration before and after therapy and probenecid
2 g PO 3 hours before the dose followed by 1 g PO 2 hours after the dose, and 1 g PO 8 hours after the dose (total of 4 g) (CI).
Cidofovir is contraindicated in patients with a serum creatinine >1.5 mg/kL, a calculated creatinine clearance 5 mL/min or a urine
protein 2100 mg/kL (equivalent to =2+ proteinuria). Given the nephrotoxic potential of cidofovir, cautious use of cidofovir with tenofovir
is advised
*  Note: This regimen should be avoided in patients with sulfa allergy because of cross-hypersensitivity with probenecid.
For Peripheral Lesions

+  Valganciclovir 900 mg PO g12h for 14-21 days, then 900 mg once daily (Al) for the first 3-6 months until ART-induced immune recovery
(Al

IRU

+  Minimizing lesion size by treating all CMV retinitis lesions until there is immune recovery may reduce the incidence of IRU (BlII).
¢+ IRU might develop in the setting of immune reconstitution.

Treatment of IRU

+  Periocular or intravitreal corticosteroid or a short course of systemic steroid (BIII).

Stopping Chronic Maintenance Therapy for CMV Retinitis

«  CMV treatment for at least 3-6 months, and lesions are inactive, and with CD4+ count >100 cells/mm? for 3-6 months in response to ART
(All).

«  Therapy should be discontinued only after consultation with an ophthalmologist, taking into account magnitude and duration of CD4 cell
count increase, anatomic location of the lesions, vision in the contralateral eye, and the feasibility of regular ophthalmologic monitoring.

*  Routine (i.e., every 3 months) ophthalmologic follow-up is recommended after stopping chronic maintenance therapy for early detection of
relapse or IRU, and then periodically after sustained immune reconstitution (Alll).

Reinstituting Chronic Maintenance for CMV Retinitis

+  CD4 count <100 cells/mm3 (Alll).
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Managing CMV Esophagitis or Colitis

Doses are the same as for CMV retinitis.

Preferred Therapy

Ganciclovir 5 mg/kg IV q12h; may switch to valganciclovir 900 mg PO g12h once the patient can absorb and tolerate PO therapy (Bl).

Alternative Therapy

«  Foscarnet 60 mg/kg IV g8h or 90 mg/kg IV g12h (BIIl)—for patients with treatment-limiting toxicities to ganciclovir or with ganciclovir
resistance; or

+  Oral valganciclovir may be used if symptoms are not severe enough to interfere with oral absorption (BIII); or

Duration of Anti-CMV Therapy

«  21-42 days or until signs and symptoms have resolved (ClI).

Note: Maintenance therapy is usually not necessary, but should be considered after relapses (Bl).

Managing Well-Documented CMV Pneumonitis

Doses are the same as for CMV retinitis.

Treatment experience for CMV pneumonitis in HIV patients is limited. Use of IV ganciclovir or IV foscarnet is reasonable (CIIl).
The role of oral valganciclovir has not been established.

The optimal duration of therapy has not been established.

Managing CMV Neurological Disease

Doses are the same as for CMV retinitis.

Treatment should be initiated promptly.

Combination of ganciclovir IV plus foscarnet IV to stabilize disease and maximize response (CIlI).
Optimal duration of therapy has not been established.

The role of oral valganciclovir has not been established.

Optimize ART to achieve viral suppression and immune reconstitution (BIII).

Key to Acronyms: ART = antiretroviral therapy; BID = twice a day; CMV = cytomegalovirus; IRU = immune recovery uveitis; PO = orally;
IV = intravenously; g(n)h = every “n” hours
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Hepatitis B Virus Infection

Updated: September 7, 2022
Reviewed: January 11, 2023

Epidemiology

Hepatitis B virus (HBV) is the leading cause of chronic liver disease worldwide.”® Globally and in
North America, approximately 10% of people with HIV have evidence of chronic HBV infection.®®

Transmission routes vary geographically, with perinatal and early-childhood exposures responsible
for most HBV transmission in higher-prevalence regions.® In low-prevalence regions—such as
Europe and North America—a large proportion of transmission is through sexual contact and
injection drug use, but perinatal transmission is becoming prevalent due to the increasing foreign-
born population.® Although the general modes of transmission are similar to those of HIV, HBV is
transmitted more efficiently than HIV.>? The risk of progression to chronic HBV infection decreases
with age and is 90% among those with HBV infection before 1 year of age, 25% to 50% among those
with HBV infection between 1 year and 5 years of age, and <5% among those infected with HBV as
adults.®!! People with HIV are at increased risk for developing chronic HBV infection.!? Genotypes
of HBV (A-J) have been identified, and their geographic distributions differ.®* Genotype A is most
common among people with HBV infection in North America and Western Europe and genotypes B
and C among people with HBV infection in Asia.'*

Clinical Manifestations

Acute HBV infection is asymptomatic in approximately 70% of persons infected; <1% of people
with HBV infection develop fulminant hepatic failure.>!®> When symptoms manifest, they may
include right upper quadrant abdominal pain, nausea, vomiting, fever, and arthralgias with or without
jaundice. HBV has an average incubation period of 90 days (range 60-150 days) from exposure to
onset of jaundice and 60 days (range 40-90 days) from exposure to onset of abnormal liver enzymes.
Most people with chronic HBV infection are asymptomatic or have nonspecific symptoms, such as
fatigue. Between 15% and 40% of people with chronic HBV infection will develop cirrhosis,
hepatocellular carcinoma (HCC), or liver failure, and up to 25% of people will die prematurely from
complications of chronic HBV infection.®

Diagnosis

The Centers for Disease Control and Prevention, the United States Preventive Services Taskforce,
and the American Association for the Study of Liver Disease (AASLD) recommend testing people
with HIV for chronic HBV infection.t”° Initial testing should include serologic testing for HBV
surface antigen (HBsAg), HBV core antibody (anti-HBc total), and HBV surface antibody (anti-HBS)
(Al). In acute infection, HBsAg can be detected 4 weeks (range 1-9 weeks) after exposure, and anti-
HBc immunoglobulin M is usually detectable at the onset of symptoms.

Chronic HBV infection is defined as persistent HBsAg detected on two occasions at least 6 months
apart.’® People with chronic HBV infection should be tested further for HBV e-antigen (HBeAg),
antibody to HBeAg (anti-HBe), and HBV DNA. Active disease, which can be HBeAg-negative or
HBeAg-positive, can be distinguished from inactive disease by the presence of serum HBV DNA and
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persistent or fluctuating alanine transaminase (ALT) elevations.*® People whose past infection has
resolved are HBsAg-negative with positive anti-HBs and/or anti-HBc, although covalently closed
circular DNA (cccDNA) may remain in hepatocyte nuclei.®>? With cccDNA in hepatocyte nuclei, a
patient with severe immune suppression—such as seen with anti-CD20 therapy or after stem cell
transplant—may become serum HBsAg—positive again with HBV viremia.?!?

The presence of an isolated anti-HBc test result usually signifies infection with HBV in the past with
subsequent loss of anti-HBs and occurs in 7% to 19% of people with HIV.Z? Incidence of HBV
viremia among people with HIV and isolated anti-HBc ranges from 1% to 36%.2%252%-% The clinical
significance of isolated anti-HBc is unknown,?*273%-32 pyt in people with HIV, it may indicate
chronic or, more likely, resolved HBV infection.?®333* In a low-prevalence country—such as the
United States—isolated anti-HBc also may represent a false-positive result.63335:3 pegple with
HIV—particularly those with underlying hepatitis C virus (HCV) coinfection—have a higher
frequency of isolated anti-HBc.263738

Diagnosing HBV Disease Progression and the Role of Assessment of Liver
Fibrosis

Compared with people with HBV monoinfection, those with HIV/HBYV coinfection have higher
levels of HBV viremia and lower likelihood of resolved infection following acute HBV infection.*®
Among people with HBV monoinfection, HBV DNA suppression, anti-HBe seroconversion (to anti-
HBe-seronegativity), HBsAg loss, and acquisition of anti-HBs are all associated with a decreased
incidence of cirrhosis, HCC,***2 and improved survival.****® In comparison, people with HIV/HBV
coinfection are usually more likely to have detectable HBeAg,**" lower rates of seroconversion to
anti-HBe, and increased risk of HCC and liver-related mortality and morbidity.*84°

Chronic HBV infection is a dynamic disease with a number of phases that are associated with either
active or inactive chronic hepatitis and include the following: the immune-tolerant phase (normal
ALT [upper limits of normal 19-25 U/L for women and 29-33 U/L for men], HBeAg-positive, high
HBV DNA), the immune active phase (HBeAg-positive or -negative, detectable HBV DNA, elevated
ALT), and the inactive hepatitis B phase (HBeAg-negative, anti-HBe-positive, low or undetectable
HBV DNA, normal ALT).® Duration of disease phases is different in those who acquire infection as
neonates or young children than in those who acquire infection as adults. The immune tolerant phase
occurs primarily among perinatally infected persons. Clinicians should be knowledgeable about these
phases among people with HBV monoinfection to determine who needs treatment and who should be
monitored (see the AASLD 2018 Hepatitis B Guidance). In HIVV/HBV coinfection, monitoring and
treatment also are focused on the simultaneous treatment of both viruses.

People with anti-HBe seroconversion and HBeAg loss usually transition into the inactive hepatitis B
phase.'® This transition can be spontaneous or associated with effective HBV treatment. In some
instances, increased levels of ALT may precede a decline in HBV DNA that is accompanied by anti-
HBe seroconversion—that is, loss of HBeAg and development of anti-HBe.*® However, such
spontaneous HBeAg conversion rates appear to be lower among people with HIVV/HBV coinfection
than among people with HBV monoinfection. People in the inactive state remain at risk of
reactivation of HBV infection and development of HCC, but the risk is lower than for people with
active HBV replication. In any patient, the reemergence of abnormal liver enzyme tests may reflect
HBeAg-negative chronic HBV disease, a result of mutations in the basal core and precore promoter
regions of the virus.'® Although people who are HBeAg-negative usually have lower levels of HBV
DNA, they experience unrelenting but fluctuating disease progression, with changing HBV DNA
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levels.>! People in the inactive phase still require HBeAg, ALT, and HBV DNA monitoring.
Persistent low-level serum ALT abnormalities may be associated with significant liver disease,
although normal ALT levels also may be seen in the setting of cirrhosis.*

When chronic HBV infection is diagnosed, patients should be linked to care and have a complete
history and physical examination for signs of cirrhosis or HCC. In addition, clinicians should
perform HBV serologic testing (HBeAg/anti-HBe and HBV DNA) and other laboratory testing—
complete blood count, ALT, aspartate aminotransferase (AST), albumin, total bilirubin, alkaline
phosphatase, international normalized ratio (INR), and anti-hepatitis A virus—to determine the need
for vaccination, abdominal ultrasound, and liver fibrosis assessments at the initial visit and monitor
these every 6 to 12 months.® People with chronic HBV infection are at increased risk of HCC;
therefore, HCC surveillance every 6 months is required for people who are cirrhotic and for people in
the following groups who are at increased risk of disease progression: Asian males older than age 40,
Asian females older than age 50, and males older than age 20 who are from sub-Saharan Africa.>?
People with HIV/HBV coinfection are at increased risk of HCC,> and some experts recommend
screening people who have HIV/HBYV coinfection and are older than 40 years of age for HCC.
Assessment of the patient’s liver fibrosis stage is important. Increasing evidence indicates that
noninvasive methods (i.e., elastography and serum markers) to evaluate liver fibrosis can be used to
determine fibrosis in HBV infection.> The decision to perform a liver biopsy should be
individualized, but the procedure is rarely necessary.

Preventing Exposure

HBV infection is transmitted primarily through percutaneous or mucosal exposure to infectious
blood or body fluids. Therefore, people with HIV should be counseled about transmission risks for
HBV infection and encouraged to avoid behaviors associated with such transmission (Alll). Such
counseling should emphasize sexual transmission and the risks associated with sharing needles and
syringes, unregulated tattooing, or body piercing.

Preventing Disease

All family members and sexual contacts of people with HBV infection should be tested, and all
susceptible contacts should receive hepatitis B (HepB) vaccine regardless of whether they have HIV
(All). HepB vaccination is the most effective way to prevent HBV infection and its consequences.
All people with HIV who are susceptible to HBV infection should receive HepB vaccination with
one of the available vaccines (see below) (All) or with the combined hepatitis A (HepA) and HepB
vaccine (Twinrix®) (All).

All people with HIV should be screened for HBV infection, and screening should include HBsAg,
anti-HBs, and anti-HBc." 1851 A patient who is seropositive for anti-HBc and anti-HBs has resolved
infection and does not need vaccination. Similarly, the presence of anti-HBs alone at levels

>10 mlU/mL after completion of the vaccine series is consistent with seroprotection,® and no further
vaccinations are required.®® The interpretation is less clear among people with the isolated anti-HBc
pattern (HBsAg-negative, anti-HBc-positive, anti-HBs-negative). Aside from false-positive results,
this pattern may signify infection in the distant past with subsequent loss of anti-HBs.>” Most people
with HIV with isolated anti-HBc are HBV DNA-negative and not immune to HBV infection®;
therefore, routinely checking HBV DNA is not recommended. However, such people should be
vaccinated with one standard dose of HepB vaccine, and anti-HBs titers should be checked

1 to 2 months after vaccination (BI1). If the anti-HBs titer is >100 mIU/mL, no further vaccination is
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needed, but if the titer is <100 mlU/mL, a complete series of HepB vaccine should be completed and
followed by anti-HBs testing (BI1).%® The cutoff of 100 mIU/mL is used in this situation because one
study demonstrated that 100% of people with isolated anti-HBc who achieved a titer of 100 mlU/mL
after a booster dose maintained an anti-HBs response for >18 months compared with only 23% of
those who achieved a titer of 10 to 100 mIU/mL.%® If anti-HBs quantitative titers are not available,
then the complete series of HepB vaccine should be completed followed by qualitative anti-HBs
testing (BII).

Auvailable adult single-antigen HepB vaccines include two recombinant HBsAg vaccines (Engerix-B®
and Recombivax-HB®) and a recombinant HBsAg vaccine conjugated to a cytosine phosphoguanine
oligonucleotide (CpG 1018) adjuvant, which is a toll-like receptor 9 agonist (Heplisav-B®). The
magnitude and duration of immunogenicity to HepB vaccination with the recombinant vaccines in
adults with HIV are significantly lower than in healthy adults who are HIV seronegative.>59-6
Factors associated with poor response to recombinant vaccines include low CD4 T lymphocyte cell
(CD4) counts,**%2%7 presence of detectable HIV RNA 5678 coinfection with HCV, occult HBV
infection, and the general health status of the host.?>*%%73 Although vaccine response is better when
CD4 counts are >350 cells/mm?®, vaccination should not be deferred until CD4 counts increase to
>350 cells/mm? because some people with HIV with CD4 counts <350 cells/mm?® do respond to
vaccination (All).

If the recombinant vaccine three-dose series is given to people with HIV, the Panel on Guidelines for
the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV (the
Panel) recommends double-dose vaccine as the primary series, because a recent meta-analysis of

10 studies of people with HIV demonstrated that compared to a single dose, a double dose had better
response rates at 4 to 6 weeks (odds ratio [OR] 1.76; 95% confidence interval [Cl], 1.36-2.29) and at
>12 months (OR 2.28; 95% Cl, 1.73-3.01) after vaccine completion (All).™

Response to HepB vaccination, defined as anti-HBs >10 mlU/ml, should be documented 4 weeks
after the last dose of vaccine (All). In an observational study of 409 PLWH who received the HepB
vaccine, those with anti-HBs >10 mIU/mL were less likely to develop acute HBV infection
compared to those who did not achieve that level (5% vs 11%, hazard ratio 0.51; 95% CI 0.3-1.0).”
In addition, among those who were acutely HBV infected, 0% of those with anti-HBs >10 mIU/mL
developed chronic infection compared to 35% of those with anti-HBs <10 mIU/mL (P = 0.02).

Because of waning immunity, some experts would check anti-HBs annually and a booster dose
would be given if levels fall below 10mIU/mL, particularly if patients have on going risk factors for
acquiring HBV and are not receiving tenofovir.

Among people with HIV who did not respond (anti-HBs titers <10 mlU/mL) to a primary three-dose
vaccine series with a single-dose recombinant vaccine, 25% to 50% responded to an additional
vaccine dose, and 44% to 100% responded to a three-dose revaccination series.”® " As a result,
people with HIV who do not respond to a complete HepB vaccination series with one of the
recombinant vaccines should be revaccinated with three double doses or with Heplisav-B (BII1),%®
although some specialists might delay revaccination until antiretroviral therapy (ART) results in a
sustained increase in CD4 count (CI111). Two randomized controlled trials have shown that giving
four double doses of the recombinant vaccine produces higher anti-HBs titers than three doses of
single-dose vaccine 28! and one study also showed a higher overall response rate.®! Some specialists
consider that this approach—four doses—improves immunologic response in people with HIV either
as an initial vaccination schedule or among people who are non-responders. However, whether
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vaccination with a schedule of four double doses is superior to four single doses or three double
doses is still unclear.

In four randomized-controlled trials, a regimen of two doses of Heplisav-B® was superior to three
doses of Engerix-B® in people without HIV.82# In the largest trial, the protection rate was 95% for
Heplisav-B® and 81% for Engerix-B®.2* An increase in the number of cardiovascular events was
observed in the Heplisav-B® group that was not statistically significant. A study of the safety and
efficacy of Heplisav-B® in people with HIV is underway. If a two-dose vaccine is preferred,
Heplisav-B® is an option (CI11). If Heplisav-B® is used, the vaccine should not be interchanged with
either of the other recombinant vaccines for the second dose.

Recommendations provided by the Advisory Committee on Immunization Practices state that the
two-dose vaccine series is appropriate only when both doses are Heplisav-B®. In other situations,
three total doses of vaccine should be given.

Preventing Other Liver Diseases

HepA vaccination is recommended for all people who are hepatitis A virus (HAV) antibody—-negative
and have chronic liver disease, for people who are injection and non-injection drug users, and for
men who have sex with men (All1). Among people with HIV with CD4 counts <200 cells/mm?,
responses to the HepA vaccine are reduced.®®® Antibody response should be assessed 1 month after
vaccination is complete. If anti-HAV immunoglobulin G (1gG) is negative, people should be
revaccinated when their CD4 count is >200 cells/mm? (BII1).

People with chronic HBV infection should be advised to avoid alcohol consumption (Alll).

Treating Disease

The ultimate treatment goals in HIV/HBYV coinfection are the same as for HBV monoinfection: to
prevent disease progression and to reduce HBV-related morbidity and mortality. People with
HIV/HBV coinfection should receive tenofovir disoproxil fumarate (TDF)- or tenofovir alafenamide
(TAF)-based ART.

Special Considerations with Regard to Starting ART
Preferred Regimen

The U.S. Department of Health and Human Services Guidelines for the Use of Antiretroviral Agents
in Adults and Adolescents with HIV (Adult and Adolescent Antiretroviral Guidelines) recommend
the fixed-dose coformulations of TDF/(emtricitabine [FTC] or lamivudine [3TC]), TAF/FTC, or
abacavir/3TC as nucleoside reverse transcriptase inhibitor (NRTI) regimen backbones for most ART-
naive people regardless of CD4 count.®” Because both tenofovir and (FTC or 3TC) have anti-HBV
activity, the tenofovir combinations are also the treatment of choice for people with HIV/HBV
coinfection (Alll) regardless of CD4 count (Al) and HBV DNA level (Alll) (see Hepatitis B Virus/
HIV Coinfection in the Adult and Adolescent Antiretroviral Guidelines). TDF and TAF are both
active against wild-type and 3TC-resistant HBV strains. Studies among people with HIVV/HBV
coinfection (most of them carrying 3TC-resistant HBV) have shown, on average, 4 logio declines in
HBV DNA levels.2% TDF and TAF have a high genetic barrier for development of resistance
mutations (Al).3%
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The decision to use TAF/FTC versus TDF/FTC should be based upon creatinine clearance (CrCl)
and an assessment of risk for nephrotoxicity and risk for acceleration of bone loss. Among people
with CrC1 >60 mL/min, either TAF/FTC or TDF/FTC can be considered. Among people with a CrCl
30 to 59 mL/min, a TAF/FTC regimen is preferred. Currently approved TAF/FTC-containing
regimens for the treatment of HIV are not recommended for use among people with CrCl

<30 mL/min who are not on hemodialysis. For these people, renally dosed entecavir with a fully
suppressive ART regimen is recommended (BI11). Renally dosed TDF also can be used if recovery
of renal function is unlikely (BIII). If renally dosed TDF is used, then the CrClI needs to be
monitored carefully. Among people with HIVV/HBV coinfection, switching from a primarily TDF-
based ART regimen to single-tablet TAF/FTC/elvitegravir/cobicistat maintained or achieved HBV
suppression, with improved estimated glomerular filtration rate (¢GFR) and bone turnover markers.%
Among people with HBV monoinfection, TAF 25 mg was non-inferior to TDF 300 mg based on the
percentage of people with HBV DNA levels <29 1U/mL at 48 weeks of therapy (94% for TAF vs.
93% for TDF; P = 0.47). People on TAF also experienced significantly smaller mean percentage
decreases from baseline in hip and spine bone mineral density at 48 weeks than people receiving
TDF (P <.0001). Furthermore, the median change in eGFR from baseline to 48 weeks also favored
TAF (P =.004).%%

Chronic administration of 3TC or FTC as the only active drug against HBV should be avoided
because of the high rate of selection of HBV drug-resistance mutations (Al).

People receiving ART should continue HBV therapy indefinitely (B111) because relapses after
response can occur, particularly in those with lower CD4 counts.® Additionally, discontinuation of
nucleos(t)ide analogue therapy is associated with an HBV flare in approximately 30% of cases,*®°
with loss of the benefit accrued from previous anti-HBV treatment and possible decompensation of
liver disease.>*%-192 |n addition, switching to the one-pill regimen of dolutegravir/3TC should be
avoided because 3TC is then the only active drug against HBV. If anti-HBV therapy and ART must
be discontinued, transaminase levels should be monitored every 6 weeks for 3 months and every 3 to
6 months thereafter. If a flare occurs, anti-HBV therapy and ART should be reinstituted and can be
potentially lifesaving (Alll).

Some people with HIV/HBV coinfection also have chronic HCV infection. Scant information is
available on the treatment of HBV/HCV/HIV coinfection. Because people with HBV/HCV/HIV
coinfection appear to have accelerated progression of liver fibrosis, higher risk of HCC, and
increased mortality,'%-1% attempts should be made to treat both hepatitis viruses, if feasible. If ART
is administered, then anti-HBV therapy must be included as part of the regimen (as above) and anti-
HCV therapy can be introduced as needed (see Hepatitis C Virus) (Cl11). Because HBV reactivation
can occur during treatment for HCV infection with direct-acting antivirals in the absence of anti-
HBV therapy, all people with HIV/HBV coinfection who will be treated for HCV infection should be
on HBV-active ART at the time of HCV treatment initiation (Al11).206-10°

Alternative Treatment of HBV Infection Among People with HIV Who Are Not
Receiving HBV-Active ART

All people with HIV should receive ART. Among people with HBV infection and HIV, co-treatment
is essential and recommended.®” Few options exist that can be used for treatment of HBV alone in a
patient with HIVV/HBV coinfection. Anti-HBV therapy must not be given in the absence of a fully
suppressive ART regimen (All). Only pegylated interferon (IFN)-alfa-2a monotherapy may be
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considered for people with HIV/HBV coinfection who are not receiving ART and who meet criteria
for anti-HBV therapy as described in the AASLD 2018 Hepatitis B Guidance (CI11).%°

Regimens That Are Not Recommended

Tenofovir (TDF and TAF), entecavir, 3TC, FTC, and telbivudine should not be used alone in the
absence of a fully suppressive ART regimen because of the development of HIV drug resistance
mutations (Al).1%! Other anti-HBV treatment regimens include adefovir in combination with 3TC
or FTC in addition to a fully suppressive ART regimen®12113; however, data on this regimen among
people with HIV/HBYV coinfection are limited. In addition, compared with TDF or TAF or entecavir,
adefovir is associated with higher incidence of toxicity, including renal disease, as well as higher
rates of HBV treatment failure. Therefore, the Panel does not recommend this regimen for people
with HIV/HBV coinfection (Al).

Monitoring of Response to Therapy and Adverse Events

To prevent emergence of drug-resistant variants and evaluate response for people on nucleos(t)ide
analogues, treatment response should be monitored by testing for HBV DNA at 3- to 6-month
intervals (Al). Treatment responses are defined as the following:

e Primary non-response: HBV DNA <1 logso decline at 12 weeks.**

e Complete virologic response: undetectable HBV DNA by real-time polymerase chain reaction at
24 10 48 weeks.

e Partial virologic response: >1 logio decline, but still detectable HBV DNA at 24 weeks.!*®

e Maintained virologic response: response that continues while on therapy.**

e Sustained virologic response: one that is still present 6 months after stopping therapy.'*®

For people who are HBeAg-positive, loss of HBeAg is also a measure of virologic response. Other
markers that indicate treatment success include improvement in liver histology based on biopsy;
transient elastography or noninvasive markers; normalization of serum aminotransferases; and, in
those with loss of HBeAg, the development of anti-HBe. Sustained loss of HBsAg is considered by
some to be a complete response; however, this desirable serologic response is uncommon (<1% of
HBsAg-positive people per year).?

Adverse Events

Renal toxicity with TDF, including increased serum creatinine or renal tubular dysfunction, has been
observed; both are more frequent among people with HIV who have underlying renal insufficiency,
are older, or have been treated with TDF for prolonged periods.''® These biochemical changes are
usually reversible when TDF is discontinued or changed to TAF.!

Electrolytes and serum creatinine levels should be evaluated at baseline and every 3 to 6 months,
with urinalysis every 6 months. Because renal toxicity may be reversible, alternative anti-HBV
therapy should be used if renal toxicity occurs (Al). If TDF is used among people with baseline renal
insufficiency, either a dose adjustment as noted in the package insert or a change to TAF with
appropriate dose adjustment is required.!*” All nucleos(t)ides must be dose adjusted for renal
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dysfunction (see package insert), and TAF with FTC or 3TC is not recommended for people with
CrCl <30 mL/min unless they are on hemodialysis (Al).

TAF has been associated with weight gain among people with HIV but has not been studied in HBV
monoinfection.

Entecavir-associated lactic acidosis is uncommon but has been reported among people with HBV
monoinfection with advanced cirrhosis.*®

Major toxicities of IFN-alfa (pegylated or standard) are flu-like symptoms—such as fatigue, pyrexia,
myalgia, and headache—and psychiatric reactions, including depression, insomnia, irritability, and
anxiety. Other common reactions are anorexia, nausea and vomiting, diarrhea, arthralgias, injection
site reactions, alopecia, and pruritus.

Immune Reconstitution Inflammatory Syndrome (IRIS)

Return of immune competence after ART (or after steroid withdrawal or chemotherapy) can lead to
reactivation of HBV-associated liver disease. Any immune reconstitution can lead to a rise in serum
aminotransferases, so-called “hepatitis flare,”**® which constitutes IRIS among people with
HIV/HBV coinfection. IRIS may manifest when serum aminotransferase levels dramatically increase
as CD4 counts rise within the first 6 to 12 weeks after ART is started, with signs and symptoms
characteristic of acute hepatitis and without another cause for the flare.>*2! After introduction of
ART, serum ALT levels should be monitored closely; some experts recommend ALT testing at 6 and
12 weeks, then every 3 to 6 months thereafter. Any association between abnormal aminotransferases
and clinical jaundice or synthetic dysfunction (elevated INR and low serum albumin) should prompt
consultation with a hepatologist (C1).1Y

Flares are worse among people with more severe liver disease, especially those with cirrhosis.*??
Distinguishing between drug-induced liver injury or other causes of hepatitis (acute hepatitis caused
by HAV, HCV, hepatitis D virus [HDV], hepatitis E virus [HEV], Epstein-Barr virus, herpes simplex
virus, or cytomegalovirus infection) and IRIS may be difficult. ART-associated hepatotoxicity may
be dose dependent or idiosyncratic. Among people with HIV, the risk of ART-associated
hepatotoxicity has been associated consistently with elevated pre-ART aminotransferases (ALT,
aspartate aminotransferase) and the presence of HBV or HCV coinfection before initiation of ART.
In HIV/HBYV coinfection, baseline elevated HBV DNA levels are predictive of hepatotoxicity.!?12
However, despite this increased risk of hepatotoxicity in the setting of HCV or HBV coinfection,
most (80% to 90%) people with HIV/HBYV coinfection do not have ART-associated
hepatotoxicity,'?” and clinically significant hepatotoxicity (elevated direct bilirubin and INR) is rare;
aminotransferase levels return to baseline in most cases, even if the offending medication is
continued.!?312° Therefore, discontinuing ART usually is not necessary in the presence of
hepatotoxicity unless the following symptoms are observed: hypersensitivity (e.g., fever,
lymphadenopathy, rash), symptomatic hepatitis (i.e., nausea, vomiting, abdominal pain, or jaundice),
or elevations in serum aminotransferase levels >10 times the upper limit of normal. However, the
development of jaundice is associated with severe morbidity and mortality, and the offending drug(s)
should be discontinued (AIl1).1%°

The major problem in managing ALT flares is distinguishing between drug-induced liver injury and

HBV reactivation, IRIS, emergence of HBV drug resistance, and HBeAg seroconversion. In drug-
induced liver injury, determining the offending medication also can be challenging. A review of the
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medication history and testing for serum HBV DNA, HBeAg, HIV RNA, and CD4 count can help
distinguish between these possibilities. Liver histology also may help to differentiate drug toxicity
(e.g., increased eosinophils) from viral hepatitis (e.g., portal inflammation). If the flare is severe or
HBYV drug resistance is suspected, then consultation with a hepatologist is recommended. Other
causes of abnormal liver tests should be considered, including use of drugs or alcohol, other viral
hepatitis infections (HAV, HCV, HDV, and HEV), and nonalcoholic fatty liver disease.

Managing Treatment Failure

HBYV treatment failure on nucleos(t)ide analogues is defined as primary non-response (HBV DNA
<1 logo decline) after 12 weeks of therapy among people who consistently adhere to HBV therapy or
an increase in HBV DNA levels >1 logio above nadir. In either situation, treatment failure generally
is due to either drug-resistant HBV if the patient is on 3TC/FTC monotherapy or to non-adherence to
therapy.® If drug-resistant HBV is present, a change in treatment is needed (All). Distinct resistance
patterns exist with the different groups of anti-HBV drugs: the L-nucleosides (telbivudine,
3TC/FTC); acyclic phosphonates/nucleotides (adefovir and tenofovir); and D-cyclopentane
(entecavir), which shares some resistance mutations with the L-nucleosides. Many experts will obtain
HBV-resistance testing because it has value in distinguishing between non-adherence and drug
resistance, evaluating people with unclear prior drug history, assessing different adefovir-resistance
pathways, and predicting the level of resistance to entecavir.’** However, TDF is associated
infrequently with clinical resistance, although slow response has been noted, as discussed above.
Additligzn of entecavir has led to suppression of HBV DNA among people whose response to TDF is
slow.

3TC (or FTC) monotherapy for HBV infection leads to emergence of drug-resistant HBV, which
increases with time on treatment; therefore, it should not be used as the sole anti-HBV drug in an
ART regimen (All). The rate of development of 3TC-resistance is approximately 20% per year
among people with HIV/HBV coinfection treated with 3TC alone.® If 3TC resistance is suspected
or documented, TDF or TAF should be added to the ART regimen (BI11).1**1% Because people with
3TC-resistant HBV will have cross-resistance to the other L-nucleosides (telbivudine, FTC), and
partial resistance to entecavir, those agents should not be used among people found to have 3TC-
resistant HBV (Al).23" All nucleoside analogs must be dose adjusted for renal insufficiency per
package insert guidelines and Table 6.

If treatment failure occurs on entecavir, the only rational choice is replacement with TDF or TAF
(with or without FTC) because of the cross-resistance that occurs with L-nucleosides (telbivudine,
3TC, FTC) (Al).

People whose HBYV infection initially fails to respond to pegylated IFN-alfa can be given
nucleos(t)ide analogue therapy following the recommendations previously described (CI111).

If treatment failure with TDF or TAF occurs, particularly in 3TC- or FTC-experienced people,
entecavir may be an active alternative, especially if higher doses of entecavir can be used (CIIl).

Declines in HBV DNA levels can be slow, especially when pretherapy HBV DNA levels are very
high. HBV DNA levels usually drop quickly among people who are receiving an HBV drug with
high potency and a high genetic barrier to resistance—such as tenofovir—but HBV DNA levels may
still be detectable for some years.® Thus, in a patient who is adherent to therapy with a partial
virologic response to tenofovir, the drug should be continued with monitoring of HBV DNA levels
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(BII). Improved virologic response has been reported with the addition of entecavir to TDF;
however, whether such “intensification therapy” is required is unclear.*® Nonetheless, people on
drugs that are less potent or that have a lower barrier to resistance—such as adefovir or L-
nucleosides—who have partial virologic responses (<2 logio drop in HBV DNA levels from baseline
at 24 weeks) should be switched to a more potent regimen—such as tenofovir with FTC or entecavir
(if on adefovir)—because of the risk of development of drug resistance to the initial therapy (BII).

Special Considerations for Treating End-Stage Liver Disease

People with HIVV/HBV coinfection who have end-stage liver disease should be managed as a person
with HBV monoinfection with end-stage liver disease, including referral to a hepatologist (Alll).
Among people with HIV/HBV coinfection in end-stage liver disease, IFN-alfa is contraindicated
(Al), but nucleoside analogs are safe and efficacious (Al).133139140 All people with ascites should
undergo paracentesis to exclude spontaneous bacterial peritonitis (SBP).2*%42 Management of ascites
includes sodium restriction (<2 g/day) and the recommended diuretic regimen is spironolactone
combined with furosemide (ratio of 40 mg furosemide: 100 mg spironolactone) (Al). All people who
have had SBP and those with ascites total protein <1 g/dL should receive prophylaxis against SBP
with administration of oral antibiotics, such as norfloxacin (400 mg/day), ciprofloxacin

(750 mg/week), or trimethoprim-sulfamethoxazole (one doubled-strength tablet/day) (Al).14

Esophagogastroduodenoscopy (EGD or upper endoscopy) should be performed on all people with
cirrhosis at the time of diagnosis and then every 1 year to 2 years to identify substantial
gastroesophageal varices (see the AASLD 2018 Hepatitis B Guidance). People with varices require
nonselective beta blockers—such as nadolol or propranolol—that are the mainstay of both primary
and secondary prevention of variceal hemorrhage. Esophageal variceal banding is another preventive
option, particularly for those who cannot tolerate beta blockers. Hepatic encephalopathy is treated
with a 40-g protein diet and the use of non-absorbable disaccharides—such as lactulose—and/or non-
absorbable antibiotics, such as rifaximin.®

People with HBV-related cirrhosis are at increased risk of HCC*** and should have imaging studies
performed every 6 months, as recommended in HBV monoinfection (Al).2 Choice of imaging
(ultrasound, computed tomography, or magnetic resonance imaging) depends upon the expertise of
the imaging center and whether the patient has cirrhosis. Usually, ultrasound is the initial preferred
imaging modality.> HCC can occur without cirrhosis in HBV infection, and HIV/HBV coinfection
appears to increase the risk of HBV-associated HCC,** but more frequent surveillance in HIV/HBV
coinfection has not been studied, and so cannot be recommended given insufficient evidence. People
with HIV/HBYV coinfection with decompensated liver disease and/or early HCC are candidates for
liver transplantation. HIV infection is not a contraindication to organ transplantation among people
on suppressive ART.1® Because transplantation does not cure HBV infection, post-transplant
hepatitis B immune globulin (HBIG) and HBV treatment is required (All).

Preventing Recurrence

As previously indicated, most people should continue HBV therapy (with the exception of pegylated
IFN-alfa) indefinitely (Alll) because relapses after response can occur, particularly in those with
lower CD4 counts, and because reports of hepatitis flares after discontinuation of 3TC in those who
have not reached treatment endpoints can be extrapolated to other HBV-active drugs.0-10?
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Special Considerations During Immunosuppressive Therapy

With immunosuppressive therapy, both in the context of malignancy and rheumatologic/autoimmune
diseases, reactivation of HBV infection can occur. HBV reactivation in HIVV-negative people with
HBsAg-positive/anti-HBc-positive disease receiving immunomodulatory therapy is well
described.*"*® Even among people with HBsAg-negative/anti-HBc-positive disease, HBV
reactivation occurs in 8% to 18% of people receiving anti-cancer drugs**® and 1.7% of people
receiving rheumatologic disease drugs.**®

If not already performed, people with HIV undergoing immunosuppressive therapy should have
HBsA(g, anti-HBc, and anti-HBs testing. People who are HBsAg-positive should receive treatment
with TDF or TAF plus 3TC or an FTC-based ART regimen (see Special Considerations with Regard
to Starting ART above). The optimal approach for those people with HBsAg-negative/anti-HBc-
positive disease is unknown. However, because TDF or TAF plus FTC is a preferred backbone for
ART, it is prudent to start or modify ART to include these drugs before initiating
immunosuppressive, cytotoxic, or immunomodulatory therapy among people with HBsAg-
negative/anti-HBc-positive disease (BIIl). If TDF or TAF/FTC cannot be used as part of their HIV
regimen, these patients either could receive entecavir for anti-HBV prophylaxis or could be
monitored and given entecavir if signs of HBV reactivation occur (increase in HBV DNA or HBsAg
seroreversion) (BI11). The option to give pre-emptive entecavir prophylaxis is preferred if HBV
DNA is detectable or if immunosuppression is more severe, such as with anti-CD20 antibodies
(AI1).5! No studies have been performed on the appropriate length of therapy, but the Panel agrees
with the AASLD 2018 Hepatitis B Guidance recommendation to continue treatment for 6 months
after cessation of immunosuppressive therapy and for 12 months in the setting of anti-CD20
antibodies (BI11).%°

Special Considerations During Pregnancy

Pregnant people with HIV should be screened for HBV infection, and coinfection with HBV may be
first diagnosed at this time (Al).1%? People with HIV should be tested for HBsAg during each
pregnancy, preferably in the first trimester, even if vaccinated or tested previously.®? Those who are
both HBsAg-negative/anti-HBs-negative should be offered vaccination against HBV. Pregnant
persons with chronic HBV infection who have not already received the HepA vaccine series should
be screened for immunity to HAV infection. If they screen negative for anti-HAV 1gG, they should
receive the HepA vaccine series (All1).1% Treatment of symptomatic acute HBV infection during
pregnancy should be supportive, with special attention given to maintaining blood glucose levels and
normal clotting status. Risk of pre-term labor and delivery may increase with acute HBV infection.
High maternal HBV DNA levels correlate strongly with perinatal HBV transmission, including
failures of HBV passive-active immunoprophylaxis.'>***" See Hepatitis B Virus/HIV Coinfection in
the Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions to
Reduce Perinatal HIV Transmission in the United States.

ART—including drugs active against both HIV and HBV—is recommended for all people with
HIV/HBV coinfection, including pregnant people (Alll). TDF given in combination with 3TC or
FTC is the preferred dual-NRTI backbone for pregnant people with chronic HBV infection (All1).15
A person with HBV/HIV coinfection who becomes pregnant while virally suppressed on an
antiretroviral regimen that includes TAF can be offered the choice of continuing TAF or switching
from TAF to TDF (BI111).2® Several other antiviral agents have activity against HBV, including
entecavir, adefovir, and telbivudine. However, these drugs have not been well evaluated in
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pregnancy, with too few exposures to assess overall risk. They are currently not recommended for
pregnant people with HBV/HIV coinfection.'®® Once HBV therapy with nucleos(t)ide analogs and
ART is initiated in people with HIV/HBYV coinfection, treatment should be continued indefinitely.

Cases of adverse events during pregnancy related to any of the antiretroviral or anti-HBV drugs listed
should be reported to the Antiretroviral Pregnancy Registry (800-258-4263). As of January 2018,
5,008 cases of pregnancy outcomes after first-trimester exposures to 3TC have been reported to the
Antiretroviral Pregnancy Registry, with no indication of an increased risk of birth defects after
exposure (see The Antiretroviral Pregnancy Registry Interim Report). 3TC has been well tolerated by
pregnant women and is a recommended NRTI for use in pregnancy (Al1).2 Similarly, no increase in
birth defects has been noted in 2,785 cases of first-trimester exposure to FTC. FTC is a
recommended NRTI and is used commonly in pregnancy (BI1).2% A total of 3,535 cases of first-
trimester exposure to tenofovir have been reported to the Antiretroviral Pregnancy Registry with no
increase in birth defects noted.*%®

Several large studies have been conducted to evaluate the effect of tenofovir use in pregnancy. No
evidence exists that the use of TDF increases the risk of birth defects. Overall, the available evidence
does not indicate a link between maternal TDF use and infants who are low birth weight or small for
gestational age. Some concern remains regarding a link between maternal TDF use and preterm birth,
but the evidence is mixed; the role of concomitant medications and other cofactors and/or
confounders requires further investigation.*®3

Several other ART agents with activity against HBV—including adefovir and telbivudine—have
been evaluated and found not to be teratogenic in animals, but experience with these agents in the
first trimester of human pregnancy is limited. These drugs could be included in a regimen during
pregnancy if other options are inappropriate and if the benefits are thought to outweigh the risks.
Each of these agents should be administered only in combination with a fully suppressive ART
regimen because of the risk of development of ART drug resistance. Entecavir was associated with
skeletal anomalies in rats and rabbits, but only at high, maternally toxic doses (see package insert).
Data on the use of entecavir and adefovir in human pregnancy are not available. Telbivudine given to
pregnant people who were HBV-seropositive/HIV-seronegative during the second and third trimester
was well tolerated, with no birth defects observed.'®

IFN-alfa formulations are not recommended for use in pregnancy. Although these agents are not
teratogenic, they are abortifacient at high doses in monkeys and should not be used in pregnant
people because of their direct antigrowth and antiproliferative effects (All).26

Infants born to people who are HBsAg-positive should receive HBIG and HepB vaccine (first dose of
three) within 12 hours of delivery (Al). The second and third doses of vaccine should be
administered at 1 month and 6 months of age, respectively (Al). Infants who weigh <2,000 g at birth
should receive four doses of HepB vaccine; administer one dose of HepB vaccine within 12 hours of
delivery and initiate the three-dose HepB vaccine series beginning at age 1 month (four doses total:
birth, 1 month, 2-3 months, and 6 months).
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Recommendations for Preventing and Treating Hepatitis B Virus Infection

Preventing HBV Infection

Indications for HepB Vaccination
o People without chronic HBV infection and without immunity to HBV infection (anti-HBs <10 mIU/mL) (All).

o People with isolated anti-HBc (BIl). Recommend one standard dose of HepB vaccine followed by anti-HBs at
1-2 months. If the titer is >100 mIU/mL, no further vaccination is needed, but if the titer is <100 mIU/mL, a
complete series of HepB vaccine should be completed, followed by anti-HBs testing (BII). If anti-HBs
quantitative titer is not available, then recommend a complete HepB vaccine series followed by qualitative anti-
HBs testing (BII).

o Although vaccine response is better in patients with CD4 >350 cells/mm3, vaccination should not be deferred in
patients with a lower CD4 count because some people with CD4 <350 cells/mm? do respond to vaccination
(All).

Vaccination Schedule

¢ HepB vaccine IM (Engerix-B® 40 mcg or Recombivax HB® 20 mcg) at 0, 1, and 6 months (double dose, three-
dose series) (All); or

o Combined HepA and HepB vaccine (Twinrix®) 1 mL IM as a three-dose series (at 0, 1, and 6 months) (All); or

¢ Vaccine conjugated to CpG (Heplisav-B®) IM at 0 and 1 months (Clll)—a two-dose series can be used only
when both doses given are Heplisav-B®.

¢ Anti-HBs should be obtained 1 to 2 months after completion of the vaccine series.

For Vaccine Non-Responders

o Revaccinate with a second double-dose, three-dose recombinant HBV vaccine series (BlIl). Some experts
consider that a double-dose four-dose vaccine series of recombinant hepatitis B vaccine (Engerix-B® 40 mcg or
Recombivax® 20 mcg at 0, 1, 2, and 6 months) may produce a better immunologic response, but this approach
has not been demonstrated to be superior to a double dose, three-dose series; or

¢ Revaccinate with two-dose series of HepBCpG (Heplisav-B®) (BIII).

o For people with low CD4 count at the time of first vaccination series, some experts might delay revaccination
until after a CD4 count =200 is achieved and sustained with ART (CIII).

Treating HBV Infection

Indication for Therapy

e For all people with HIV/HBV coinfection, regardless of CD4 count and HBV DNA level (Alll), therapy should be
selected to treat both HIV and HBV infections (Alll).

Preferred Therapy (CrCl 260 mL/min)

o The ART regimen must include two drugs active against HBV, preferably with [TDF 300 mg plus (FTC 200 mg
or 3TC 300 mg)] or [TAF (10 or 25 mg)2 plus FTC 200 mg] PO once daily (All).
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Recommendations for Preventing and Treating Hepatitis B Virus Infection

Preferred Therapy (CrCl 30-59 mL/min)

o The ART regimen must include two drugs active against HBV, preferably with TAF (10 or 25 mg)a plus FTC
200 mg PO once daily (All).

Preferred Therapy (CrCl <30 mL/min, not receiving HD)
¢ Renally dosed entecavir (in place of TDF or TAF), or

o ART with renally dose-adjusted TDF and FTC can be used (BIll) when recovery of renal function is unlikely
(see Table 6 for dosing recommendation for TDF and FTC or 3TC for people with renal impairment). Guidance
for TAF use in people with CrCl <30 is not yet established.

Preferred Therapy (Receiving HD)

o (TDF or TAF) plus (FTC or 3TC) can be used. Refer to Table 6 for dosing recommendation.
Duration of Therapy

o People on treatment for HBV and HIV should receive therapy indefinitely (BIII).

Alternative Therapy
For Persons Not on ART

o Anti-HBV therapy is indicated for all those who meet criteria for treatment according to the AASLD 2018
Hepatitis B Guidance.

o Peg-IFN-alfa 2a 180 mcg SQ once weekly for 48 weeks (ClII), or
o Peg-IFN-alfa 2b 1.5 mcg/kg SQ once weekly for 48 weeks (CIII)

o Anti-HBV drugs—such as 3TC, FTC, TAF, TDF, entecavir, adefovir, and telbivudine—must not be given in the
absence of a fully suppressive ART regimen to avoid selection of drug-resistant HIV (All).

Other Considerations

o HepA vaccination is recommended for all people who are HAV antibody—negative and have chronic liver
disease, are men who have sex with men, or are injection drug users (Alll).

¢ Antibody response to HepA vaccine should be assessed 1 month after completion of vaccination series. If anti-
HAV lgG is negative, people should be revaccinated when the CD4 count is >200 cells/mma (BIII).

e Because people with HBV/HCV/HIV coinfection appear to have accelerated liver fibrosis progression, high risk
of HCC, and increased mortality, treatment for both HBV and HCV infection should be initiated, if feasible.

e Because HBV reactivation can occur during treatment for HCV with direct-acting antivirals in the absence of
anti-HBV therapy, all people with HIV/HBV coinfection who will be treated for HCV infection should be on HBV-
active ART at the time of HCV treatment initiation (Alll).

¢ When changing ART regimens, it is crucial to continue agents with anti-HBV activity (Alll).

o |f anti-HBV therapy must be discontinued, serum transaminase levels should be monitored every 6 weeks for
3 months, then every 3 to 6 months thereafter.

o |f a hepatic flare occurs after drug discontinuation, HBV therapy should be reinstituted because it can be
potentially lifesaving (Alll).
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Recommendations for Preventing and Treating Hepatitis B Virus Infection

e |f immunosuppressive therapy is given, HBV reactivation can occur. For people who are HBSAg-positive,
treatment for HBV infection should be administered (All). People with isolated anti-HBc can either be monitored
or be given prophylaxis to prevent reactivation depending on the degree of immunosuppression and whether
HBV DNA is detectable (All).

aTAF 10 mg dose is in the fixed-dose combination tablets of elvitegravir/cobicistat/ TAF/FTC and darunavir/cobicistat/ TAF/FTC;
when TAF is used with other antiretrovirals, the dose is 25 mg.

For information regarding the evidence ratings, refer to the Rating System for Prevention and Treatment Recommendations in
the Introduction section of the Adult and Adolescent Opportunistic Infection Guidelines.

Key: 3TC = lamivudine; AASLD = American Association for the Study of Liver Disease; anti-HBc = HBV core antibody;

anti-HBs = antibody to hepatitis B surface antigen; ART = antiretroviral therapy; CD4 = CD4 T lymphocyte cell; CpG = cytosine
phosphoguanine; CrCl = creatinine clearance; FTC = emtricitabine; HAV = hepatitis A virus; HBsAg = HBV surface antigen;
HBV = hepatitis B virus; HCC = hepatocellular carcinoma; HCV = hepatitis C virus; HD = hemodialysis; HepA = hepatitis A;
HepB = hepatitis B; IFN = interferon; IgG = immunoglobulin G; IM = intramuscular; mlU/mL = milli-international units per milliliter;
PO = orally; SQ = subcutaneous; TAF = tenofovir alafenamide; TDF = tenofovir disoproxil fumarate
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