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Purpose
To provide an updated joint ASCO/Infectious Diseases Society of America (IDSA) guideline on
antimicrobial prophylaxis for adult patients with immunosuppression associated with cancer and its
treatment.
Methods
ASCO and IDSA convened an update Expert Panel and conducted a systematic review of relevant
studies from May 2011 to November 2016. The guideline recommendations were based on the
review of evidence by the Expert Panel.

Clinical Practice Guideline Committee
Approved: March 8, 2018
IDSA Board of Directors Approved:
May 10, 2018
This American Society of Clinical
Oncology (ASCO) Clinical Practice
Guideline provides recommendations,
with comprehensive review and analyses
of the relevant literature for each
recommendation. Additional information,

Results
Six new or updated meta-analyses and six new primary studies were added to the updated systematic review.

Corresponding author: American Society
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e-mail: guidelines@asco.org.

Recommendations
Antibacterial and antifungal prophylaxis is recommended for patients who are at high risk of infection, including patients who are expected to have profound, protracted neutropenia, which is
deﬁned as , 100 neutrophils/mL for . 7 days or other risk factors. Herpes simplex virus–
seropositive patients undergoing allogeneic hematopoietic stem-cell transplantation or leukemia
induction therapy should receive nucleoside analog-based antiviral prophylaxis, such as acyclovir.
Pneumocystis jirovecii prophylaxis is recommended for patients receiving chemotherapy regimens
that are associated with a . 3.5% risk for pneumonia as a result of this organism (eg, those with
$ 20 mg prednisone equivalents daily for $ 1 month or on the basis of purine analog usage).
Treatment with a nucleoside reverse transcription inhibitor (eg, entecavir or tenofovir) is recommended for patients at high risk of hepatitis B virus reactivation. Recommendations for vaccination
and avoidance of prolonged contact with environments that have high concentrations of airborne
fungal spores are also provided within the updated guideline. Additional information is available at
www.asco.org/supportive-care-guidelines.
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including a Data Supplement with
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Patients undergoing cytotoxic chemotherapy and
hematopoietic stem-cell transplantation (HSCT)
are at risk for infection, particularly during the
period of neutropenia.1 Neutrophils are critical
for providing host defense against infection,
particularly bacterial and fungal infection. The
risk of infection increases with the depth and
duration of neutropenia, with the greatest risk
occurring in patients who experience profound,
prolonged neutropenia after chemotherapy, which
is most likely to occur in the period before

engraftment during HSCT and after induction
chemotherapy for acute leukemia.2 Fever can be an
important indicator and is often the only sign or
symptom of infection, although clinicians should
also be mindful that severely or profoundly neutropenic patients may present with suspected infection in an afebrile state or even hypothermic.
Prevention and appropriate management of febrile
neutropenia (FN) is important because the rate of
major complications (eg, hypotension, acute renal,
respiratory, or heart failure) in the context of FN is
approximately 25% to 30% and mortality up to
11%.3,4 In the setting of severe sepsis or septic
shock, the hospital mortality rate may be as high as
© 2018 by American Society of Clinical Oncology
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THE BOTTOM LINE
Antimicrobial Prophylaxis for Adult Patients With Cancer-Related Immunosuppression: ASCO and IDSA
Clinical Practice Guideline Update
Guideline Question
What antimicrobial prophylaxis is appropriate for immunosuppressed patients with cancer?
Target Population
Patients receiving treatment of cancer as inpatients or outpatients who are experiencing immune suppression or increased
susceptibility to infection.
Target Audience
Oncologists, infectious disease specialists, emergency medicine physicians, nurses, and advanced practice providers who may treat
patients with immunosuppression resulting from cancer treatment.
Methods
An Expert Panel convened to update clinical practice guideline recommendations on the basis of a systematic review of the medical
literature.
Key Recommendations
A summary of antimicrobial prophylaxis recommendations can be found here and in Table 1.
Antimicrobial prophylaxis:

Recommendation 1.1: Risk of febrile neutropenia (FN) should be systematically assessed (in consultation with infectious
disease specialists as needed), including patient-, cancer-, and treatment-related factors (Table 2). (Type: evidence-based;
beneﬁts outweigh harms; Evidence quality: intermediate; Strength of recommendation: strong.)
Recommendation 1.2: Antibiotic prophylaxis with a ﬂuoroquinolone is recommended for patients who are at high risk for
FN or profound, protracted neutropenia (eg, most patients with acute myeloid leukemia/myelodysplastic syndromes
(AML/MDS) or hematopoietic stem-cell transplantation (HSCT) treated with myeloablative conditioning regimens).
Antibiotic prophylaxis is not routinely recommended for patients with solid tumors. (Type: evidence-based; beneﬁts
outweigh harms; Evidence quality: high; Strength of recommendation: moderate.)
Recommendation 2.1: Antifungal prophylaxis with an oral triazole or parenteral echinocandin is recommended for patients
who are at risk for profound, protracted neutropenia, such as most patients with AML/MDS or HSCT. Antifungal
prophylaxis is not routinely recommended for patients with solid tumors. Additional distinctions between
recommendations for invasive candidiasis and invasive mold infection are provided within the full text of the guideline.
(Type: evidence-based; beneﬁts outweigh harms; Evidence quality: intermediate; Strength of recommendation:
moderate.)
Recommendation 2.2: Prophylaxis is recommended, eg, trimethoprim-sulfamethoxazole (TMP-SMX), for patients receiving
chemotherapy regimens associated with . 3.5% risk for pneumonia from Pneumocystis jirovecii (eg, those with $ 20 mg
prednisone equivalents daily for $ 1 month or those on the basis of purine analogs). (Type: evidence-based; beneﬁts
outweigh harms; Evidence quality: high; Strength of recommendation: strong.7)
Recommendation 3.1: Herpes simplex virus–seropositive patients undergoing allogeneic HSCT or leukemia induction
therapy should receive prophylaxis with a nucleoside analog (eg, acyclovir). (Type: evidence-based; beneﬁts outweigh
harms; Evidence quality: high; Strength of recommendation: strong.7)
Recommendation 3.2: Treatment with a nucleoside reverse transcription inhibitor (eg, entecavir or tenofovir) is
recommended for patients who are at high risk of hepatitis B virus reactivation. (Type: consensus-based; beneﬁts
outweigh harms; Evidence quality: intermediate; Strength of recommendation: moderate.)
Recommendation 3.3: Yearly inﬂuenza vaccination with inactivated vaccine is recommended for all patients receiving
chemotherapy for malignancy and all family and household contacts and health care providers. (Type: consensus-based;
beneﬁts outweigh harms; Evidence quality: intermediate; Strength of recommendation: moderate.)
Recommendation 3.4: The Expert Panel also supports other vaccination recommendations for immunosuppressed adult
oncology patients that are contained within the IDSA guideline for vaccination of the immunosuppressed host.16,62
(continued on following page)
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THE BOTTOM LINE (CONTINUED)
(Type: consensus-based; beneﬁts outweigh harms; Evidence quality: intermediate; Strength of recommendation:
moderate.)
Additional recommended precautions

Recommendation 4.1: All health care workers should comply with hand hygiene and respiratory hygiene/cough etiquette
guidelines to reduce the risk for aerosol- and direct or indirect contact–based transmission of pathogenic microorganisms
in the health care setting. (Type: consensus-based; beneﬁts outweigh harms; Evidence quality: intermediate; Strength of
recommendation: strong.)
Recommendation 4.2: Outpatients with neutropenia from cancer therapy should avoid prolonged contact with environments
that have high concentrations of airborne fungal spores (eg, construction and demolition sites, intensive exposure to soil
through gardening or digging, or household renovation). (Type: consensus-based; beneﬁts outweigh harms; Evidence
quality: intermediate; Strength of recommendation: strong.)
Please see the complete guideline document that follows this summary for further details and qualifying statements to
the recommendations.
ASCO believes that cancer clinical trials are vital to inform medical decisions and improve cancer care, and that all patients should
have the opportunity to participate.
Additional Resources: More information, including a Data Supplement with additional evidence tables, a Methodology
Supplement with information about evidence quality and strength of recommendations, slide sets, and clinical tools and
resources, is available at www.asco.org/supportive-care-guidelines. Patient information is available at www.cancer.net

50%.5 In addition to the depth and duration of neutropenia, other
factors that contribute to immunosuppression and/or the risk of
infection in this patient population include impaired integrity of
mucocutaneous barriers—catheters or mucositis; type of treatment
or conditioning regimens; metabolic perturbations, such as diabetes
or uremia; the presence of immunomodulating viruses; the presence
of graft-versus-host disease (GVHD); and perturbation of the
microbiome.
Antimicrobial prophylaxis is an intervention that can reduce
the risk of infection in immunosuppressed patients; however, as
a result of drug-related adverse effects, as well as concerns with
antimicrobial resistance, cost considerations, and the physiologic
importance to the host of maintaining equilibrium in the diversity
and density of the host microbiome, the decision to administer
prophylaxis requires balancing beneﬁts and harms. The previous
version of this guideline recommended antibacterial and antifungal
prophylaxis for higher-risk patients and that there was not a high
enough baseline risk of FN and infection-related mortality in lower
risk patients to warrant the routine administration of these agents.6
This version of the guideline includes updated meta-analyses of
antimicrobial interventions for prevention of FN.
This update of the 2013 ASCO guidelines for Antimicrobial
Prophylaxis for Immunosuppression in Adults Treated for Malignancy is being carried out in partnership with the Infectious
Diseases Society of America (IDSA).6,7 ASCO methodology relies
on the analysis of strength and quality of evidence; IDSA employs
the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) system for assessing the quality of evidence
and developing evidence-based recommendations.8 This guideline
jco.org

employs the ASCO methodology and grading system. This
guideline cannot be considered a comprehensive resource on the
prevention of infection in patients with cancer. For guidance on
outpatient management of FN, please consult the recently updated
joint ASCO/IDSA guideline, Outpatient Management of Fever and
Neutropenia in Adults Treated for Malignancy.9 For recommendations on the use of colony-stimulating factors (CSFs) in patients
with solid tumors or lymphoma, refer to Recommendations for the
Use of WBC Growth Factors: American Society of Clinical Oncology Clinical Practice Guideline Update.10 For more speciﬁc
guidelines on the prevention and treatment of infections in stemcell transplant recipients, the reader is advised to consult American
Society for Blood and Marrow Transplantation/IDSA guidelines.11
A summary of the key recommendations contained within this
guideline can be found in the Bottom Line box.

GUIDELINE QUESTIONS

This clinical practice guideline addresses the following clinical
questions:
1. Does antibacterial prophylaxis with a ﬂuoroquinolone, compared with placebo, no intervention, or another class of antibiotic reduce the incidence of and mortality related to FN?
2. Does antifungal (antiyeast or antimold) prophylaxis with an
oral triazole or parenteral echinocandin, compared with no
prophylaxis or another treatment option, reduce the incidence
of and mortality related to FN?
© 2018 by American Society of Clinical Oncology
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3. Is other prophylaxis, eg, antiviral, more effective than placebo/
no treatment for higher-risk immunosuppressed patients with
cancer?
4. Are precautions such as neutropenic diet, etc., more effective
than no intervention for prophylaxis of infection in afebrile
neutropenic outpatients?

METHODS
Guideline Update Development Process
This update of the 2013 ASCO guidelines for Antimicrobial Prophylaxis for Immunosuppression in Adults Treated for Malignancy was
performed in partnership with IDSA.6,7 The Expert Panel (Appendix Table
A1, online only) met via teleconference and/or Webinar and corresponded
through e-mail. On the basis of the consideration of the evidence, the
authors were asked to contribute to the development of the guideline,
provide critical review, and ﬁnalize guideline recommendations. Members

of the Expert Panel were responsible for reviewing and approving the
penultimate version of the guideline, which was then submitted to Journal
of Clinical Oncology for editorial review and consideration for publication.
All ASCO guidelines are ultimately reviewed and approved by the Expert
Panel and the ASCO Clinical Practice Guideline Committee before
publication. In addition, this guideline was reviewed and approved by the
IDSA Board of Directors. All funding for the administration of the project
was provided by ASCO.
Recommendations were developed by an Expert Panel with
multidisciplinary representation, including expertise in medical oncology, hematology, infectious diseases, and nursing. The Expert Panel
also included a patient representative and an ASCO guidelines staff
member with expertise in health research methodology. A systematic
review of Medline conducted with the PubMed search engine—May
2011 to November 2016—was conducted. Articles were selected for
inclusion in the systematic review if they were randomized clinical
trials of prophylactic interventions for microbial infections that patients with neutropenia or other types of immunosuppression are
predisposed to, including bacterial infections, fungal infections caused
by Candida spp and Aspergillus spp,12 and some viral infections. Box 1

Table 1. Summary of Recommendations for Antimicrobial Prophylaxis
Type of Prophylaxis
Antibacterial

Antifungal

Antiviral

Population
Patients at high risk of febrile
neutropenia (Table 2) or profound,
protracted neutropenia
Patients at high risk of febrile
neutropenia (Table 2) or profound,
protracted neutropenia
Patients with GVHD14

Patients receiving chemotherapy
regimens associated with . 3.5%
risk for pneumonia from Pneumocystis
jirovecii (eg, those with $ 20 mg
prednisone equivalents daily for $ 1
month or those on the basis of
purine analogs)
HSV-seropositive patients
undergoing HSCT or leukemia
induction therapy

Patients at substantial risk of
reactivation of HBV infection

Any individuals treated with
chemotherapy for malignancy
and family and household contacts

Immunosuppressed adult
oncology patients

Recommendation

Timing of Prophylaxis

Fluoroquinolone prophylaxis
is recommended

During period of expected neutropenia

Oral triazole or parenteral
echinocandin prophylaxis is
recommended; a mold-active
triazole is recommended when
the risk of invasive aspergillosis
is . 6%, such as in patients
with AML/MDS or during
treatment of GVHD14
Prophylaxis, eg, trimethoprim-sulfamethoxazole
(TMP-SMX), is recommended

During period of expected neutropenia

Antiviral prophylaxis with a
nucleoside analog is
recommended (eg, acyclovir)

Until recovery of the WBC count or resolution
of mucositis, whichever occurs later;
duration can be extended for persons with
frequent recurrent HSV infections or those
with GVHD, or can be continued as VZV
prophylaxis for up to 1 year
See updated ASCO HBV Provisional
Clinical Opinion15

Treatment with a nucleoside
reverse transcription inhibitor
(eg, entecavir or tenofovir) is
recommended
Administration of inactivated
inﬂuenza vaccine is recommended
for household contacts and health
care providers

The Expert Panel also supports
other vaccination recommendations
for immunosuppressed adult oncology
patients that are contained within
the IDSA guideline for vaccination
of the immunosuppressed host16

Postmyeloid reconstitution or engraftment
after stem-cell transplantation, particularly
in the setting of postengraftment augmented
immunosuppression (for the treatment of
GVHD)

Optimal timing of vaccination for patients being
treated for cancer is not established, but
serologic responses may be best between
chemotherapy cycles (. 7 days after the last
treatment) or . 2 weeks before
chemotherapy starts7
Patients with cancer and their household
contacts should be immunized annually7
Inﬂuenza vaccination response seems to
be best in HSCT recipients if vaccinated
. 6 months after transplantation7
Not applicable

Abbreviations: AML/MDS, acute myeloid leukemia/myelodysplastic syndrome; GVHD, graft-versus-host disease; HBV, hepatitis B virus; HSCT, hematopoietic stem-cell
transplantation; HSV, herpes simplex virus; IDSA, Infectious Diseases Society of America.
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lists the deﬁnitions for fever and neutropenia that were used by the
Expert Panel.

Box 1. Deﬁnitions of fever and neutropenia
Fever in neutropenic patients is deﬁned as a single oral
temperature of $ 38.3°C (101°F) or a temperature
of $ 38.0°C (100.4°F) sustained over a 1-hour period.7
Neutropenia is deﬁned as an absolute neutrophil
count , 1,000/mL (equivalent to , 1.0 3 109/L), severe
neutropenia as absolute neutrophil count , 500/mL
(equivalent to , 0.5 3 109/L), and profound neutropenia
as , 100/mL (equivalent to , 0.1 3 109/L). The period of
neutropenia is considered protracted if it lasts for $ 7 days.

Articles were excluded from the systematic review if they were
meeting abstracts not subsequently published in peer-reviewed journals;
editorials, commentaries, letters, news articles, case reports, or narrative
reviews; or published in a non-English language.
The guideline recommendations are crafted, in part, using the
Guidelines Into Decision Support (GLIDES) methodology and accompanying BRIDGE-Wiz software.13 In addition, a guideline implementation
review was conducted. On the basis of the implementation review, revisions were made to the draft to clarify recommended actions for clinical
practice. Ratings for the type and strength of recommendation, evidence,
and potential bias are provided with each recommendation (Methodology
Supplement).
Detailed information about the methods used to develop this
guideline update is available in the Methodology Supplement at www.asco.
org/supportive-care-guidelines, including an overview (eg, panel composition, development process, and revision dates); literature search and
data extraction; the recommendation development process (GLIDES and
BRIDGE-Wiz); and quality assessment.

Table 2. Factors to Consider in Assessing Risk of a Febrile Neutropenic Episode in Patients Undergoing Cytotoxic Chemotherapy for Malignancy
Factors Related To
Patient characteristics

Underlying malignancy

Factor
Advanced age
Performance status
Nutritional status
Prior FN episode
Comorbidities
Cancer diagnosis

Cancer stage
Remission status
Cancer treatment response

Treatment of malignancy

Cytotoxic regimen

Dose intensity
Degree and duration of GI and/or oral mucositis
Degree and duration of cytopenia

Effect on Risk
Risk increases if age $ 65 years17
Risk increases if ECOG performance score $ 217
Risk increases if albumin , 35 g/L18,19
Risk in cycles 2-6 is four-fold greater if FN episode occurs in cycle 120
FN odds increase by 27%, 67%, and 125% for one, two, or three or more
comorbidities, respectively17,21
Diagnosis
Reported FN rates (%)
Acute leukemia/MDS
85.0-95.022-25
High-grade lymphoma
35.0-71.0*,26
Soft tissue sarcoma
27.0 (95% CI, 19.0 to 34.5)20,21,27,28
NHL/myeloma
26.0 (95% CI, 22.0 to 29.0)20,21,27,28
Germ-cell carcinoma
23.0 (95% CI, 16.6 to 29.0)20,21,27,28
Hodgkin lymphoma
15.0 (95% CI, 6.6 to 24.0)20,21,27,28
Ovarian carcinoma
12.0 (95% CI, 6.6 to 17.7)20,21,27,28
Lung cancers
10.0 (95% CI, 9.8 to 10.7)20,21,27,28
Colorectal cancers
5.5 (95% CI, 5.1 to 5.8)20,21,27,28
Head and neck carcinoma
4.6 (95% CI, 1.0 to 8.2)20,21,27,28
Breast cancer
4.4 (95% CI, 4.1 to 4.7)20,21,27,28
Prostate cancer
1.0 (95% CI, 0.9 to 1.1)20,21,27,28
Risk increases for advanced stage ($ 2)4
Risk increases if not in remission24,29
Risk is lowest if patient has a CR
If patient has a PR, FN risk is greater for acute leukemia than for solid tissue
malignancies24
FN risk is higher if persistent, refractory, or progressive disease despite
treatment30,31
Risk is higher with regimens that administer:
Anthracyclines at doses $ 90 mg/m2
Cisplatin at doses $ 100 mg/m2
Ifosfamide at doses $ 9 g/m2
Cyclophosphamide at doses $ 1 g/m2
Etoposide at doses $ 500 mg/m2
Cytarabine at doses $ 1 g/m2
High dose density
Anthracycline + taxane, and cyclophosphamide or gemcitabine, for breast
cancer
Increased risk if . 85% of scheduled doses are administered28,32
Risk is greatest if NCI mucositis grade is $ 3 (GI) or if peak score on
OMAS is $ 2 25,33,34
Profound, protracted neutropenia
ANC , 100/mL for $ 7 days35-37
Lymphopenia
ALC , 700/mL (ANC surrogate)27,38
Monocytopenia
AMC , 150/mL (ANC surrogate)39

Abbreviations: ANC, absolute neutrophil count; ALC, absolute lymphocyte count; AMC, absolute monocyte count; CHOP, cyclophosphamide, hydroxydaunorubicin
(doxorubicin), vincristine (Oncovin), prednisone; CR, complete response; ECOG, Eastern Cooperative Oncology Group; FN, febrile neutropenia; MDS, myelodysplastic
syndrome; NCI, National Cancer Institute; NHL, non-Hodgkin lymphoma; OMAS, oral mucositis assessment scale; PR, partial response
*Grade 3 and 4 neutropenia. Treatment included colony-stimulating factors and antimicrobial prophylaxis. Rate of neutropenia varied by chemotherapy regimen.

jco.org

© 2018 by American Society of Clinical Oncology

Downloaded from ascopubs.org by 173.10.150.185 on November 15, 2018 from 173.010.150.185
Copyright © 2018 American Society of Clinical Oncology. All rights reserved.

3047

Taplitz et al

The ASCO Expert Panel and guidelines staff work with co-chairs to
keep abreast of any substantive updates to the guideline. On the basis of
formal review of the emerging literature, ASCO determines the need to
update. The Methodology Supplement (available at www.asco.org/
supportive-care-guidelines) provides additional information about the
ASCO Signals approach to updating.
This is the most recent information as of the publication date. Visit
the ASCO Guidelines Web site at www.asco.org/supportive-care-guidelines
to submit new evidence.
Guideline Disclaimer. The Clinical Practice Guidelines and other
guidance published herein are provided by the American Society of Clinical
Oncology, Inc. (ASCO) to assist providers in clinical decision-making. The
information herein should not be relied upon as being complete or accurate, nor should it be considered as inclusive of all proper treatments or
methods of care or as a statement of the standard of care. With the rapid
development of scientiﬁc knowledge, new evidence may emerge between
the time information is developed and when it is published or read. The
information is not continually updated and may not reﬂect the most recent
evidence. The information addresses only the topics speciﬁcally identiﬁed
therein and is not applicable to other interventions, diseases, or stages of
diseases. This information does not mandate any particular course of
medical care. Further, the information is not intended to substitute for the
independent professional judgment of the treating provider, as the information does not account for individual variation among patients.
Recommendations reﬂect high, moderate, or low conﬁdence that the
recommendation reﬂects the net effect of a given course of action. The use
of words like “must,” “must not,” “should,” and “should not” indicates that
a course of action is recommended or not recommended for either most or
many patients, but there is latitude for the treating physician to select other
courses of action in individual cases. In all cases, the selected course of
action should be considered by the treating provider in the context of
treating the individual patient. Use of the information is voluntary. ASCO
provides this information on an “as is” basis and makes no warranty,
express or implied, regarding the information. ASCO speciﬁcally disclaims
any warranties of merchantability or ﬁtness for a particular use or purpose.
ASCO assumes no responsibility for any injury or damage to persons or
property arising out of or related to any use of this information, or for any
errors or omissions.
Guideline and Conﬂicts of Interest. The Expert Panel was assembled in
accordance with ASCO’s Conﬂict of Interest Policy Implementation for
Clinical Practice Guidelines (“Policy,” found at http://www.asco.org/rwc).
All members of the Expert Panel completed ASCO’s disclosure form, which
requires disclosure of ﬁnancial and other interests, including relationships
with commercial entities that are reasonably likely to experience direct
regulatory or commercial impact as a result of promulgation of the
guideline. Categories for disclosure include employment; leadership; stock
or other ownership; honoraria, consulting or advisory role; speaker’s
bureau; research funding; patents, royalties, other intellectual property;
expert testimony; travel, accommodations, expenses; and other relationships. In accordance with the Policy, the majority of the members of the
Expert Panel did not disclose any relationships constituting a conﬂict
under the Policy.

RECOMMENDATIONS

Table 1 provides a summary of antimicrobial prophylaxis
recommendations.

CLINICAL QUESTION 1
Antibacterial Prophylaxis. Does antibacterial prophylaxis with
a ﬂuoroquinolone, compared with placebo, no intervention, or
another class of antibiotic, reduce the incidence of and mortality as
a result of febrile episodes in patients with cancer?
3048

Recommendation 1.1. Risk of FN should be systematically
assessed (in consultation with infectious disease specialists as
needed), including patient-, cancer-, and treatment-related factors
(Table 2). (Type: evidence-based; beneﬁts outweigh harms; Evidence quality: intermediate; Strength of recommendation: strong.)
Recommendation 1.2. Antibiotic prophylaxis with a ﬂuoroquinolone is recommended for patients who are at high risk for
FN or profound, protracted neutropenia—for example, patients
with acute myeloid leukemia/myelodysplastic syndromes (AML/
MDS) or HSCT treated with myeloablative conditioning regimens.
Antibiotic prophylaxis is not routinely recommended for patients
with solid tumors. (Type: evidence-based; beneﬁts outweigh
harms; Evidence quality: high; Strength of recommendation:
moderate.)
Qualifying Statements.
• Antibacterial prophylaxis is recommended during the expected
period of neutropenia in patients who meet the proposed criteria
for use.
• Antibacterial prophylaxis is not recommended for patients
who are at low risk of profound, protracted neutropenia.
• Antibacterial and antifungal prophylaxis would generally not
be indicated when CSF prophylaxis effectively reduces the
depth and duration of neutropenia.6
• Fluoroquinolone-based antibacterial prophylaxis may have
limited utility among matched-related HSCT on the basis of
reduced-intensity conditioning regimens.40
• Fluoroquinolone resistance rates among community-acquired
Enterobacteriaceae isolates in the United States have risen from ,
1% to as high as 30% during the decade from the late 1990s to
2009.41 GI colonization by ﬂuoroquinolone-resistant—and
extended-spectrum b-lactamase–positive—gram-negative bacilli has been a risk factor for bacteremic events in the setting
of GI mucositis, and ﬂuoroquinolone resistance may result in
inappropriate initial empirical antibacterial therapy and increased all-cause mortality.42,43 A threshold prevalence of
ﬂuoroquinolone resistance among Escherichia coli isolates
above which the protective efﬁcacy of ﬂuoroquinolone prophylaxis may be limited has not been deﬁned.44
• The activity of ﬂuoroquinolone prophylaxis on the intestinal
microbiome is to select not only for ﬂuoroquinoloneresistant, gram-negative bacilli, but also for Clostridium difﬁcile and enterococci.45 Clinicians must be mindful of the
clinical syndromes associated with these pathogens and appropriately tailor their therapeutic approaches.
Literature review update. An updated systematic review of
antibiotic prophylaxis for bacterial infections in afebrile neutropenic patients after chemotherapy included 109 studies that
compared antibiotic prophylaxis options with each other or placebo or no intervention.46 A quality assessment conducted by the
review authors concluded that the quality of the outcome data was
generally moderate to high. Detailed characteristics of included
trials are included in the full systematic review publication.46
In the subgroup of patients who were at higher risk as deﬁned
earlier, quinolone prophylaxis resulted in signiﬁcant reductions in
all-cause mortality (relative risk [RR], 0.57; 95% CI, 0.4 to 0.82)
and febrile patients/episodes (RR, 0.79; 95% CI, 0.69 to 0.9). In the
lower-risk subgroup of patients with solid tumors, quinolone
prophylaxis also resulted in signiﬁcant reductions in all-cause
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mortality (RR, 0.48; CI 95%, 0.26 to 0.88) and febrile patients/
episodes (RR, 0.57; 95% CI, 0.43 to 0.76). The number-needed-totreat to prevent one death from any cause was 29 for the high-risk
group compared with 63 for the lower-risk group, and baseline risk
of all-cause mortality was approximately 2.5 times higher in the
former group. Infection-related mortality was also signiﬁcantly
improved with quinolone prophylaxis in the high-risk group (RR,
0.53; 95% CI, 0.32 to 0.86), whereas this outcome was uncertain in
the solid tumors group because of a low number of events. Across
subgroups, more adverse events, mostly including nausea and
diarrhea, were reported in the treatment group.
Clinical interpretation. Fluoroquinolones were recommended over trimethoprim-sulfamethoxazole (TMP-SMX) in the
previous version of this guideline because the former drug class
results in fewer adverse events that lead to discontinuation of
treatment. Update panel members continue to be supportive of this
recommendation on the basis of updated results from the review
described above. Two main studies20,47 provided the majority of
the data for that analysis, and no large studies of similar signiﬁcance have been found in this guideline update. Whereas a signiﬁcant reduction in FN incidence and mortality was found in both
high- and low-risk populations outlined in Clinical Question 1, the
beneﬁts (eg, infection prevention and decreased all-cause mortality) did not sufﬁciently outweigh the harms (emergence of
resistance, C. difﬁcile infection, antibiotic-associated adverse effects) in patients with solid tumors/lymphoma to justify the
recommendation of ﬂuoroquinolone prophylaxis for all patients in
this group. The higher incidence of all-cause mortality and the
lower number needed to treat led the panel to conclude that the
beneﬁts of routine ﬂuoroquinolone prophylaxis would outweigh
the harms for high-risk patients who were undergoing treatment
for acute leukemia or stem-cell transplantation. Fluoroquinolone
prophylaxis may also be recommended for some patients with solid
tumors or lymphoma who are expected to experience profound
neutropenia for at least 7 days and for whom granulocyte CSF is
not being prescribed. Notwithstanding, the US Food and Drug
Administration, on July 26, 2016, issued an updated warning to
clinicians that advised that ﬂuoroquinolone antibacterial agents
have been associated with disabling and potentially permanent
adverse effects involving tendons, muscles, joints, peripheral nerves,
and the CNS, and that these agents should be reserved for patients
with serious bacterial infections for whom the beneﬁts outweigh the
harms or for less serious bacterial infections for which there may be
no other treatment options.48 In the context of this guideline, clinicians should consider the desired ﬂuoroquinolone-driven treatment outcome, the subgroup of neutropenic patients in which the
treatment outcome is desired, and these updated warnings.
For patients who are intolerant or allergic to ﬂuoroquinolones,
cefpodoxime has been used as an alternative agent for neutropenic
prophylaxis.49

CLINICAL QUESTION 2
Antifungal Prophylaxis. Does antifungal prophylaxis with an
oral triazole or parenteral echinocandin, compared with no
prophylaxis or another treatment option, reduce the incidence of
and mortality as a result of febrile episodes in patients with
cancer?
jco.org

Recommendation 2.1. Antifungal prophylaxis with an oral
triazole or parenteral echinocandin is recommended for patients
who are at risk for profound, protracted neutropenia, such as most
patients with AML/MDS or undergoing HSCT. Prophylaxis is not
routinely recommended for patients with solid tumors. (Type:
evidence-based; beneﬁts outweigh harms; Evidence quality: intermediate; Strength of recommendation: moderate.)
Qualifying Statements.
• Antifungal prophylaxis is recommended during the expected
period of neutropenia in those patients who are anticipated to
have profound, protracted neutropenia and grade III or IV
mucositis where the risk for invasive candidiasis is high.
• Clinicians should be able to differentiate the risks for invasive
candidiasis from the risks for invasive mold infection. Fluconazole, which is active against yeast but not mold, has for
the most part been effective in reducing the risks of the
former, but not the latter. Examples of mold-active agents
include echinocandins and other azole antifungals, such as
posaconozole, voriconozole, or isavuconazole.
• A mold-active triazole is recommended where the risk of
invasive aspergillosis is . 6%, such as in patients with AML/
MDS during the neutropenic period associated with
chemotherapy.
• Invasive mold infection risk is now observed to be greater in
late-stage postallogeneic SCT, and a mold-active antifungal
should be considered in this context (eg, posaconazole) and/
or in the context of GVHD.14,50-53
• Antifungal prophylaxis is not recommended for patients who
are at low risk of profound, protracted neutropenia.
• Antibacterial and antifungal prophylaxis would generally not
be indicated when CSF prophylaxis effectively reduces the
depth and duration of neutropenia.6
Recommendation 2.2. Prophylaxis is recommended, eg, TMPSMX—for patients receiving chemotherapy regimens associated
with . 3.5% risk for pneumonia from Pneumocystis jirovecii
(eg, those with $ 20 mg prednisone equivalents daily for $ 1 month
or those on the basis of purine analogs. (Type: evidence-based;
beneﬁts outweigh harms; Evidence quality: high; Strength of
recommendation: strong.)
Qualifying Statement.
• Alternatives such as dapsone, aerosolized pentamidine, or
atovaquone are options for individuals who may be hypersensitive to sulfonamides or unable to tolerate TMPSMX for other reasons.
Literature review update and analysis. An updated
Cochrane review, which included 29 trials of antifungal prophylaxis and three trials of empirically administered antifungals in
patients with cancer with neutropenia found no signiﬁcant difference between antifungals and placebo or no treatment of allcause mortality at approximately 3 months (RR, 0.94; 95% CI, 0.81
to 1.09); however, there was a signiﬁcant effect for death related to
fungal infection (RR, 0.52; 95% CI, 0.38 to 0.71) and invasive
infections (RR, 0.50; 95% CI, 0.39 to 0.64).54 Results of a subgroup
analysis of recipients of allogeneic HSCT demonstrated no signiﬁcant difference in all-cause mortality (RR, 0.71; 95% CI, 0.49 to
1.04) using follow-up numbers from Gotzsche et al.54 Baseline
rates of fungal infections in the control groups were 7.6% (all
patients receiving HSCT and chemotherapy) and 20% (patients
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receiving HSCT only). In a subgroup analysis, Robenshtok et al55
did not ﬁnd a signiﬁcant difference in all-cause mortality for
autologous and allogeneic HSCT combined (RR, 0.67; 95% CI,
0.42 to 1.09) or patients with acute leukemia (RR, 0.88; 95% CI,
0.74 to 1.06); however, a difference was found in fungal-related
mortality for allogeneic HSCT (RR, 0.52; 95% CI, 0.27 to 0.99).
Evidence is emerging about the risk of infection with newer
cancer therapy options. A retrospective review of the medical
records of 740 patients with melanoma who received immune
checkpoint blockers found that serious infection occurred in 54
patients (7.3%). The main risk factors for infection were the receipt
of corticosteroids and/or inﬂiximab.56 The Expert Panel also noted
that, according to manufacturers, serious pneumocystis jirovecii
pneumonia infections occurred in 0.6% of 317 patients who were
treated with copanlisib monotherapy57 and in , 1% of patients
who were treated with idelalisib.58
Clinical interpretation. The previous version of this
guideline recommended antifungal prophylaxis when there is
a substantial risk for invasive fungal infection. This revised
guideline reafﬁrms this recommendation, including antifungal
prophylaxis with an oral triazole or parenteral echinocandin in the
case of a population level risk of Candida infection . 10% and
a mold-active triazole when the population level risk of aspergillosis is . 6%.6 The panel recognized that signiﬁcant heterogeneity exists between patient groups that are dependent on disease
and treatment-related variation but concluded that this risk level
would generally apply to patients undergoing induction therapy for
acute leukemia or HSCT because of their higher likelihood of
experiencing a profound, protracted period of neutropenia. The
panel considered the potential reduction in fungal-related mortality
when reaching consensus on this recommendation. The recommendation for PJP prophylaxis remains unchanged from the previous
version of this guideline. The Expert Panel will consider prophylaxis
for patients undergoing therapy with phosphatidylinositol-3-kinase
inhibitors (eg, idelalisib or copanlisib) in the next iteration of this
guideline, pending additional supporting evidence. In addition, the
panel noted that PJP prophylaxis may be considered in the setting of
prolonged corticosteroid use (. 20 mg/d for . 4 weeks) to treat
immune-related adverse events associated with checkpoint inhibitors and other immunotherapies, pending additional supporting
evidence.56

CLINICAL QUESTION 3
Antiviral Prophylaxis. Does antiviral prophylaxis reduce the
incidence of immunosuppression-related viral infections in patients with cancer compared with no prophylaxis or another
treatment option?
Recommendation 3.1. Herpes simplex virus–seropositive
patients undergoing allogeneic HSCT or leukemia induction
therapy should receive antiviral prophylaxis with a nucleoside
analog (eg, acyclovir). (Type: evidence-based; beneﬁts outweigh
harms; Evidence quality: high; Strength of recommendation:
strong.7)
Recommendation 3.2. Treatment with a nucleoside reverse
transcription inhibitor (eg, entecavir or tenofovir) is recommended
for patients at high risk of hepatitis B virus reactivation.59,60 (Type:
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consensus-based; beneﬁts outweigh harms; Evidence quality: intermediate; Strength of recommendation: moderate.)
Qualifying Statement.
• Recommendations related to universal testing and in-depth
treatment algorithms for hepatitis B virus are included in the
ASCO Provisional Clinical Opinion on Hepatitis B Virus
Screening for Patients With Cancer Before Therapy.15
Recommendation 3.3. Yearly inﬂuenza vaccination with
inactivated quadrivalent vaccine is recommended for all patients
receiving chemotherapy for malignancy. Optimal timing of vaccination for patients being treated for cancer is not established, but
serologic responses may be best between chemotherapy cycles
(. 7 days after the last treatment)or . 2 weeks before chemotherapy starts. Inﬂuenza vaccination is also recommended for all
family and household contacts and health care providers. Individuals older than 65 years should receive the high-dose vaccine.
Currently, there are insufﬁcient data to recommend the high-dose
vaccine in compromised hosts younger than 65 years. (Type:
consensus-based; beneﬁts outweigh harms; Evidence quality: intermediate; Strength of recommendation: moderate.)
Recommendation 3.4. The Expert Panel also supports other
vaccination recommendations for immunosuppressed adult oncology patients that are contained within the IDSA guideline for
vaccination of the immunosuppressed host.16 (Type: consensusbased; beneﬁts outweigh harms; Evidence quality: intermediate;
Strength of recommendation: moderate.)
Qualifying Statement.
• It is anticipated that recommendations for the new inactivated
recombinant subunit shingles vaccine in compromised hosts
will be issued by the US Centers for Disease Control and
Prevention Advisory Committee on Immunization Practices
in the coming year.61
Literature review update and analysis. The previous version
of this guideline endorsed the recommendations from the US
Centers for Disease Control and Prevention Advisory Committee
on Immunization Practices62 and other organizations that all
patients undergoing treatment of malignancy and all family and
household contacts receive the seasonal inﬂuenza vaccination,
given that many patients mount adequately protective immunologic responses to inactivated inﬂuenza vaccine as well as the welldocumented safety of the vaccine in these patients. This updated
version of the guideline continues to endorse this recommendation
(Table 1).

CLINICAL QUESTION 4
Do additional precautions, such as hand hygiene, air ﬁltration,
or a neutropenic diet, reduce the risk of infection in neutropenic
patients with cancer compared with no or other additional precautions?
Recommendation 4.1. All health care workers should comply
with hand hygiene and respiratory hygiene/cough etiquette
guidelines to reduce the risk for aerosol- and direct or indirect
contact–based transmission of pathogenic micro-organisms in the
health care setting. (Type: consensus-based; beneﬁts outweigh
harms; Evidence quality: intermediate; Strength of recommendation: strong.)
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Recommendation 4.2. Outpatients with neutropenia from
cancer therapy should avoid prolonged contact with environments
that have high concentrations of airborne fungal spores (eg,
construction and demolition sites, intensive exposure to soil
through gardening or digging, or household renovation). (Type:
evidence-based; beneﬁts outweigh harms; Evidence quality: strong;
Strength of recommendation: strong.)
Literature review update and analysis. According to the
previous version of this guideline, recommendations for hand
hygiene reﬂect the endorsement of the practices deemed prudent
by the US Centers for Disease Control and Prevention.6,63 Recommendation 4.2 is based on retrospective reports and the panel
opinion regarding prudent practices. Studies included in the
previous version of this review of high-efﬁciency particulate air–
ﬁltered protected environments, respiratory masks, footwear exchange, and dietary interventions did not demonstrate any signiﬁcant differences in outcomes, although protected environments
may play a limited role in the prevention of airborne acquisition of
infections, such as invasive mold, in the event that the patient
remains in the protected environment and does not import an
infection from previous exposure. Included in this update is a new
meta-analysis of neutropenic diets—that is, diets that generally
include cooked foods and restrict raw fruit, vegetables, ﬁsh meat,
and soft cheese, which did not show a protective beneﬁt with
intervention.64
Clinical interpretation. The Expert Panel continues to endorse the ASCO recommendations from the previous version of
this guideline, including recommendations from the US Centers
for Disease Control and Prevention for hand hygiene and the
prevention of infection in outpatient settings and recommendations against interventions, such as footwear exchange, protected
environments, respiratory or surgical masks, neutropenic diet, or
nutritional supplements, for which evidence of clinical beneﬁt is
lacking.

DISCUSSION

This updated guideline includes the latest evidence on prophylaxis
for immunosuppressed adult patients undergoing treatment of
malignancy. Updated systematic reviews and meta-analyses and
new single studies did not include any new information that would
alter the recommendations for antibiotic or antifungal prophylaxis
included in the previous version of this review. Prophylaxis recommendations are stratiﬁed by high- and low-risk categories, and
antibiotic and antifungal prophylaxis is recommended for higherrisk patients on the basis of patient- and treatment-related factors.
For this updated version of the guideline, antiviral prophylaxis
recommendations are also included and good practice recommendations related to vaccinations are outlined. This guideline
does not provide a detailed discussion of monotherapies, combination therapies, and multiagent therapies. For this information,
the reader is referred to the Surviving Sepsis Campaign
guideline.65,66 In addition, this guideline does not provide recommendations for speciﬁc agents and dosing schedules as a result
of our inability to continuously update these guidelines as new
agents are approved or as new evidence is published.
jco.org

With the addition of few new studies to the evidence base, the
Expert Panel continued to endorse previous recommendations
with minor modiﬁcations noted within the guideline text; ASCO
will continue to monitor the literature for new information and
update this guideline at regular intervals.

PATIENT AND CLINICIAN COMMUNICATION

Recommendations throughout this document are aimed at a target
audience of oncologists, infectious disease specialists, emergency
medicine physicians, nurses, and advanced practice providers. The
patient representative included in our Expert Panel highlighted the
importance of communication between these clinicians and both
inpatients and outpatients with regard to education about safety
practices, what patients need to be aware of to communicate with
clinicians, and expectations of patient/caregiver responsibilities
once discharged. Across the recommendations contained within
this guideline, the patient representative highlighted that infection
prophylaxis information should be provided to patients and
caregivers, including details from the recommendations that are
related to hand hygiene, respiratory hygiene/cough etiquette, and
avoidance of prolonged contact with environments that have high
concentrations of airborne fungal spores. Patients frequently have
questions about neutropenic diets or nutritional supplements;
therefore, recommendations related to these topics should be
included in patient materials.

HEALTH DISPARITIES

Although ASCO clinical practice guidelines represent expert recommendations on best practices in disease management to provide
the highest level of cancer care, it is important to note that many
patients have limited access to medical care. Racial and ethnic
disparities in health care contribute signiﬁcantly to this problem in
the United States. Patients with cancer who are members of racial
or ethnic minorities suffer disproportionately from comorbidities,
experience more substantial obstacles to receiving care, are more
likely to be uninsured, and are at greater risk of receiving poorquality care than other Americans.67-70 Many other patients lack
access to care because of their geographic location and distance
from appropriate treatment facilities. Awareness of these disparities
in access to care should be considered in the context of this clinical
practice guideline, and health care providers should strive to
deliver the highest level of cancer care to these vulnerable
populations.

MULTIPLE CHRONIC CONDITIONS

Creating evidence-based recommendations to inform the treatment of patients with additional chronic conditions, a situation in
which the patient may have two or more such conditions—referred
to as multiple chronic conditions (MCCs)—is challenging. Patients
with MCCs are a complex and heterogeneous population, which
makes it difﬁcult to account for all possible permutations to develop speciﬁc recommendations for care. In addition, the best
© 2018 by American Society of Clinical Oncology
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available evidence for treating index conditions, such as cancer, is
often from clinical trials whose study selection criteria may exclude
these patients to avoid potential interaction effects or confounding
of results associated with MCCs. As a result, the reliability of
outcome data from these studies may be limited, thereby creating
constraints for expert groups to make recommendations for care in
this heterogeneous patient population.
As many patients for whom guideline recommendations apply
present with MCCs, any treatment plan must take into account the
complexity and uncertainty created by the presence of MCCs and
highlight the importance of shared decision making regarding
guideline use and implementation. Therefore, in consideration of
the recommended care for the target index condition, clinicians
should review all other chronic conditions that are present in the
patient and take into account those conditions when formulating
the treatment and follow-up plan.
In light of the above considerations, practice guidelines should
provide information on how to apply the recommendations for
patients with MCCs, perhaps as a qualifying statement for recommended care. This may mean that some or all of the recommended care options are modiﬁed or not applied, as determined by
best practice in consideration of any MCC.
COST IMPLICATIONS

The burden of a cancer diagnosis extends beyond the physical and
psychological impacts of the disease; the social and ﬁnancial impact
of cancer, cancer treatment, and supportive care on the patient and
family can be profound for patients worldwide.71 Out-of-pocket
expenses incurred by patients in accessing care can range widely
and can affect patients’ ﬁnancial well-being signiﬁcantly.72 In
particular, for patients with cancer who experience extreme ﬁnancial toxicity, such as bankruptcy, these ﬁnancial effects can be
associated with increased mortality.73 The ﬁnancial consequences
associated with diagnostic and treatment choices for patients with
cancer with FN rarely are associated with signiﬁcant costs; however, the cost implications of mismanagement of a patients with
cancer with FN who subsequently requires intensive care or
prolonged hospital stays can be substantial. Whereas discussions
about the costs of cancer supportive care commonly focus on
balancing the potential to save and extend lives with the costs to
society or payers, the low cost of most interventions discussed in
this guideline and their potential impact on infectious complications suggest that they have a favorable cost-beneﬁt ratio even
without formal evaluations.

GUIDELINE IMPLEMENTATION

ASCO guidelines are developed for implementation across health
settings. Barriers to implementation include the need to increase
awareness of the guideline recommendations among front-line
practitioners and survivors of cancer and caregivers, and also to
provide adequate services in the face of limited resources. The
guideline Bottom Line Box was designed to facilitate implementation of recommendations. This guideline will be distributed
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widely through the ASCO Practice Guideline Implementation
Network. ASCO guidelines are posted on the ASCO Web site and
most often published in Journal of Clinical Oncology and Journal of
Oncology Practice.
ASCO believes that cancer clinical trials are vital to inform
medical decisions and improve cancer care, and that all patients
should have the opportunity to participate.

ADDITIONAL RESOURCES

Submit new evidence or access more information, including a Data
Supplement with additional evidence tables, a Methodology
Supplement with information about evidence quality and strength
of recommendations, slide sets, and clinical tools and resources, at
www.asco.org/supportive-care-guidelines. Patient information is
available at www.cancer.net.

Related ASCO Guidelines
•

Recommendations for the Use of WBC Growth Factors
Update.10 (http://ascopubs.org/doi/10.1200/JCO.2015.62.
3488)

•

Central Venous Catheter Care for the Patient With
Cancer.74 (http://ascopubs.org/doi/10.1200/
jco.2012.45.5733)

•

Hepatitis B Virus Screening for Patients With Cancer
Before Therapy.15 http://ascopubs.org/doi/10.1200/JCO.
2015.61.3745

•

Outpatient Management of Fever and Neutropenia in
Adults Treated for Malignancy.9 http://ascopubs.org/doi/
10.1200/JCO.2017.77.6211

AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS
OF INTEREST
Disclosures provided by the authors are available with this article at
jco.org.

AUTHOR CONTRIBUTIONS
Conception and design: Randy A. Taplitz, Eric J. Bow, Charise Gleason,
Douglas K. Hawley, Amelia A. Langston, Loretta J. Nastoupil, Michelle
Rajotte, Kenneth V. Rolston, Christopher R. Flowers
Collection and assembly of data: Randy A. Taplitz, Erin B. Kennedy,
Douglas K. Hawley, Kenneth V. Rolston
Data analysis and interpretation: Randy A. Taplitz, Erin B. Kennedy, Eric
J. Bow, Jennie Crews, Douglas K. Hawley, Amelia A. Langston, Loretta
J. Nastoupil, Kenneth V. Rolston, Lynne Strasfeld, Christopher R. Flowers
Manuscript writing: All authors
Final approval of manuscript: All authors
Accountable for all aspects of the work: All authors

© 2018 by American Society of Clinical Oncology

Downloaded from ascopubs.org by 173.10.150.185 on November 15, 2018 from 173.010.150.185
Copyright © 2018 American Society of Clinical Oncology. All rights reserved.

JOURNAL OF CLINICAL ONCOLOGY

Prophylaxis for Immunosuppressed Adults

REFERENCES
1. Sievers EL, Dale DC, Bolyard AA, et al:
Types of severe chronic neutropenia. https://www.
neutropenia.ca/about/types-of-neutropenia?phpMyAdmin=
8c01cfac7abc247071277b7622ac9394
2. Bow E, Wingard JR: Overview of neutropenic
fever syndromes. https://www.uptodate.com/contents/
overview-of-neutropenic-fever-syndromes
3. Carmona-Bayonas A, Jiménez-Fonseca P,
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