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Protecting Pediatric Oncology Patients From Influenza
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Identify optimal vaccination strategies and define the vaccine response rates among pediatric
chemotherapy patients.

Learning Objectives

Explain the advantage of beginning empiric antiviral therapy.

Describe the need for family member vaccination, hygiene measures, and social distancing.

(ABSTRACT

Influenza is a common respiratory pathogen. Its severity can be
unpredictable, but people with chronic illness are at increased
risk of severe infection, complications, and death from influenza.
This review examines evidence to support various strategies to
protect pediatric oncology patients from influenza-related mor-
bidity. Influenza vaccination should be considered standard. Ad-
ditional evidence-supported measures include antiviral
treatment, antiviral prophylaxis, cohorting of patients, and hos-

pital infection control measures. Data from other high-risk popu-
lations support the vaccination of family members, double-dose
or high-dose vaccination, and the use of barrier methods. These
measures have the potential to optimize patient outcomes be-
cause there will be fewer treatment interruptions for acute ill-
ness. These strategies can also protect patients from prolonged
hospitalizations and morbidity related to influenza. The Oncolo-
gist2013;18:204-211

Implications for Practice: Pediatric oncology patients can have very severe infections with the influenza virus. Their vulnerability
is due to chronic illness and immune suppression. Simple strategies, such as ensuring vaccination, infection control mea-
sures, and education regarding personal protection can protect this population that is susceptible to severe influenza.

INTRODUCTION

Influenza is an acute respiratory infection affecting 10%—
20% of the population each year in all age groups [1]. Most
people with influenza exhibit an uncomplicated febrile re-
spiratory illness and recover within a week; however, sev-
eral high-risk groups have been identified in which severe
complications such as pneumonia, encephalitis, and cyto-
kine storm occur at higher rates [2]. The high-risk groups
broadly include infants, the elderly, and people with
chronic illness. Influenza-related deaths range from <10
per 100,000 for healthy people up to >600 per 100,000 for
chronically ill adults [3].

All patients with hematologic or solid cancers undergoing
chemotherapy are considered to be at high risk of influenza-
related complications; children with malignancies are particu-
larly vulnerable. A nationwide sentinel disease surveillance
system in Taiwan estimated that between the years 1999 and
2005, the incidence of influenza-related hospitalizations was
82.4 per 100,000 patients <20 years old with malignancies
[4]. Active surveillance for influenza-like illness conducted on
pediatric and adult oncology units during the 2009 influenza

pandemic revealed that 20% of patients hospitalized with fe-
ver were infected with influenza [5]. Other studies have sug-
gested that as many as two-thirds of pediatric oncology
patients who were diagnosed with influenza during that 2009
pandemic required hospitalization [6]; complications oc-
curred in 10%—-20% of those hospitalized [7-10]. This review
includes recent information on the risks associated with spe-
cific pediatric oncology patient populations, preventive strat-
egies, and management options.

METHODS

A systematic review of the literature was performed. Addi-
tional studiesthatwere knowntothe authorswereincludedin
some cases as substantive foundation material. PubMed was
searched for the timeframe of 1990 to August 2012. The
search terms included chemotherapy, influenza, vaccine, os-
eltamivir, oncology, neoplasm, child cancer, immunosuppres-
sion, vaccination barriers, and parental compliance with
vaccination. Review articles were included where syntheticin-
formation was pertinent. In addition, the Cochrane database
was examined to identify additional studies. For each article
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included in this review, the complete publication was exam-
ined.

EPIDEMIOLOGY OF INFLUENZA IN ONCOLOGY PATIENTS

Transmission

Preventionisthe cornerstone of all efforts to controlinfluenza
and understanding the source of infection is critical. Influenza
is easily transmitted within the health care setting. Investiga-
tions of outbreaks that occurred in pediatric oncology units
have identified infected visitors [11] and infected health care
workers[12,13]ascommon sources ofinfection. These obser-
vations highlight the importance of universal influenza vacci-
nation of health care workers as well as enforcement of
appropriate use of sick leave. Multiple reports have also de-
scribed the role that group activities have played in propaga-
tion of influenza outbreaks on pediatric oncology units [11,
12]. Providing protection for patients is complex because in-
fected individuals may be difficult to identify and transmission
can occur from asymptomatic individuals. The usual incuba-
tion period for influenza ranges from 1 to 4 days. The virus is
typically shed in respiratory secretions 1 day before the onset
of symptomsand young children can continue to shed virus for
10 or more days [14]. The duration of viral shedding in immu-
nocompromised patients can be even more prolonged, allow-
ing for sustained transmission in hospitals [7, 15].

Risk Factors for Severe Influenza

Lymphopenia, not neutropenia, was commonly detected in
children with cancer who were hospitalized with influenza [8].
An analysis of a series of 27 patients with laboratory-con-
firmed influenza and malignancy demonstrated that chronic
steroid use and delayed initiation of oseltamivir were associ-
ated with influenza-related lower, as compared with upper,
respiratory tract infection [16]. Additional risk factors include
recent administration of chemotherapy and a low absolute
lymphocyte count (usually <500 cells/ulL) [7, 8, 17, 18]. Stud-
ies performed in adult oncology patients have demonstrated
thatinfluenza A and hematologic malignancies are both inde-
pendent risk factors for severe infection [19].

Several case series of children with malignancy who were
infected with 2009 pandemic influenza reported that up to
20% of children with malignancy developed severe disease
when infected with this strain [19-21]. Elbahlawan et al. re-
ported that 5 of 28 patients hospitalized with pandemic influ-
enza developed acute respiratory failure [22]. Due to the
unique epidemiology of this strain of influenza, it is difficult to
generalize these findings to years in which other strains of in-
fluenzaareincirculation. Although vaccinationis effective, se-
vere disease has occurred in vaccinated patients, suggesting
that the most immunologically vulnerable patients may not
respond optimally to vaccines [17].

CLINICAL FEATURES

Hospitalization

Respiratory viral infections in children undergoing cancer
therapy are seen more frequently and are more severe thanin
healthy children [18]. Studies done prior to implementation of
routine yearly influenza vaccinations showed that children
with cancer are more likely to contract influenza than healthy
children in similar environments [23].
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Children receiving cancer therapy are more likely to be hospi-
talized than healthy children when they contractinfluenza. Up to
two thirds of such children are admitted to the hospital,
prompted primarily by occurrence of fever [7-9]. These hospital-
izations last from 2 to 7 days on average [8]. Most patients are
febrile at presentation, and fevers can last 1-2 weeks [8].

In addition to frequent hospitalization, influenza in chil-
dren with cancer causes significant clinical morbidity. Severe
respiratory complications, including respiratory failure, pneu-
monia, and need for ventilatory support, occurin 10%—-20% of
these hospitalized children [8, 10, 17]. Less severe respiratory
complications, such as hypoxia and need for bronchodilators,
are common [8, 17]. A small number of children require pro-
longed oxygen therapy after the acute illness has subsided [8].

Complications
Intensive care admission occurs in up to 10% of influenza-
infected children with cancer, and death occursin up to 5%
[17]. Bacteremia as a complication of influenza infection in
these children occurs in about one in six children. Patho-
gens as Pseudomonas spp., Enterobacter spp., Streptococ-
cus spp. and coagulase-negative staphylococci [6, 8] have
been described. Secondary bacterial infections may also
occur as clinical infections, such as pneumonia or otitis me-
dia [10]. Children infected with influenza during the 2009
pandemic werereportedto be more likely to develop pneu-
monia when they were neutropenic[7]. Less common com-
plications of influenza infectioninclude fungal pneumonias
(e.g., Aspergillus pneumonia), other invasive fungal infec-
tions, and hemophagocytic lymphohistiocytosis [24-26].
For children with cancer, influenza infection may last up to
twice as long as in healthy children [10, 23]. In addition, viral
shedding can occur for up to 6 weeks. Canadian children who
were infected with the 2009 pandemicinfluenza continued to
shed virus for a median of 46 days [7].

Impact on Chemotherapy

Iliness due to influenza in children with cancer causes signifi-
cant delay in chemotherapy or other cancer-specific therapy
in 20%—80% of patients [7, 8, 10, 23]. In one population of chil-

In one population of children with 2009 pandemic in-
fluenza infection, 55% of the children experienced
treatment delays averaging 3 weeks; the longest de-
lay in this group was 43 days. Others have also re-
ported average treatmentinterruptions of 3 weeks or
more. The impact of treatment interruptions due to
influenza specifically is unknown; however, emerging
evidence suggests that relapse rates are higher
among children with acute lymphoblastic leukemia
who do not receive full maintenance chemotherapy.

dren with 2009 pandemic influenza infection, 55% of the chil-
dren experienced treatment delays averaging 3 weeks; the
longest delay in this group was 43 days. Others have also re-
ported average treatment interruptions of 3 weeks or more
[6, 8]. The impact of treatment interruptions due to influenza
specifically is unknown; however, emerging evidence sug-
gests that relapse rates are higher among children with acute
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lymphoblastic leukemia who do not receive full maintenance
chemotherapy [27]. Studies of other malignancies, primarily
in adults, suggest that interruptions are deleterious but the
specific outcomes related to treatment delays have not been
defined for most types of malignancy [28-32].

TREATMENT OF INFLUENZA

There are two antiviral medications that are approved by the
U.S. Food and Drug Administration and recommended for
treatment or chemoprophylaxis of influenza [33—-36]. Oselta-
mivirand zanamivir have activity againstinfluenza A, influenza
B, and 2009 pandemic influenza virus. Oseltamivir has been
approved in patients older than 2 weeks. Zanamivir has been
approved for chemoprophylaxis in children older than 5 years
and for treatment in children older than 7 years. Treatment
with antiviral medications has been shown to decrease fever
duration, reduce the risk of complications frominfluenza, and
shorten the length of hospital stay in the general population.
Because of resistance, treatment with amantadine or riman-
tadine is not recommended.

Early treatment (ideally within 48 hours) is recommended
for patients with confirmed or suspected influenza who are
hospitalized, have severe or progressive illness, or are at high
risk for complications. Treatment should not wait for labora-
tory confirmation of disease in patients who are at high risk of
complications. Patients can have multiple risk factors, which
may further increase the risk of morbidity: age younger than 2
years, residence in a chronic care facility, immunosuppressive
medications, humanimmunodeficiency virus, and chronicdis-
ease including pulmonary, cardiovascular, renal, hepatic, he-
matological, neurologic, and metabolic conditions; diabetes;
mental retardation or severe developmental delay; muscular
dystrophy; and spinal cord injury.

Few studies have evaluated the impact of antiviral therapy
specifically for the treatment of influenza in patients undergo-
ing cancer treatment or after bone marrow transplantation
(BMT). One study showed BMT patients with 2009 pandemic
influenza had prolonged viral shedding (median: 46 days) af-
ter symptom resolution; longer treatment was correlated
with shortened duration of viral shedding [7]. In another co-
hort of 62 patients over 12 consecutive influenza seasons,
early antiviral therapy was suggested to contribute to de-
creased progression to pneumonia and decreased viral shed-
ding [37]. Patients were more likely to develop pneumonia if
infected earlier after transplantation. In another cohort of
BMT patients receiving oseltamivir within 2 days of symp-
toms, only 5% developed pneumonia and none died from in-
fluenza [38].

For non-BMT patients, advantages of early antiviral treat-
ment are similar to those in healthy children [39]. Patients
treated with oseltamivir had significant reductions in the risk
for respiratory illnesses (other than pneumonia), otitis media,
and hospitalization. Delays in treatment were associated with
increased progression to lower respiratory tract infection and
mortality in this population [40, 41].

Almost all strains of influenza are susceptible to oseltami-
vir and zanamivir [42]; however, there are a few case reports
of resistant influenza isolated from immunocompromised pa-
tients. Ison et al. reported three cases of immunocompro-
mised patients with influenza with molecular markers of
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resistance to anti-influenza drugs [43]. Another study found
that half of patients receiving chemotherapy had oseltamivir-
resistant influenza viruses with resistant strains identified
both prior and during therapy [44].

Influenza Vaccination for Children on Chemotherapy
Although the Advisory Committee on Immunization Practices
and the American Academy of Pediatrics have consistently
recommended influenza vaccination for children undergoing
treatment for malignancy, there has traditionally been little
acceptance of this recommendation by oncologists [45-47].
Although overall humoral immunity is compromised, vaccine
responses still occur and vaccination is a critical strategy [48—
50]. Many hospitals now include influenza vaccination rates
among high-risk populations as a quality measure, which
would be expected to improve the overall vaccination rates
among children on chemotherapy.

Beginning with two landmark studies in the 1970s, all the
studies to date have defined serologic responses to the influ-
enza vaccine as the outcome metric [51-58]. Although sero-
logic responses are a critical measure, there is no consensus
on what level of antibody should be considered protective in
animmunocompromised population [59-61]. Hemagglutina-
tion inhibition titers of 1:40 confer protection in the majority
of healthy young adults [62—64]. However, in a study of vac-
cine efficacy in pediatric oncology patients, there was evi-
dence of breakthrough infection in individuals with pre-
existing titers of 1:320 [65]. In spite of universal vaccinationin
the study population, a breakthrough infection rate of 15% us-
ing serologic conversion was found. Using positive polymer-
ase chainreaction testing as a second ascertainment strategy,
a breakthrough infection rate of approximately 8% was found
[65]. These studies suggest that a high rate of protection is
conferred by vaccination but also reveal that there is still a
need to further optimize management.

Atotal of 10 studies were identified that included primary
data oninfluenza vaccine efficacy in children undergoing che-
motherapy since 1990 [51, 52, 54, 56,57, 66—70]. These stud-
ies generally included patient populations that were
heterogeneous in terms of types of malignancy, patient age,
and phase or time on chemotherapy; however, they all gener-
allyreachedthe same conclusions. Nearly all the studies found
that the patients were generally capable of mounting a re-
sponse, although the magnitude of the response was gener-
ally lower than in healthy controls. A summary of the recent
studies is given in Table 1. Two reviews of primary data led to
the common recommendation to vaccinate while on mainte-
nance chemotherapy. Inthese studies, patients were found to
have protective anti-influenza antibody rates of 30%—70% (ti-
ters of at least 1:32 or 1:40) [52, 70]. Seroconversion rates of
30%—-80% (a fourfold increase) were seen in patients [51, 54,
56-58, 66—70].

It has been presumed that the type and phase of chemo-
therapy could impact vaccine response [69]. One recent study
directly compared responses across tumor types. This study
found that subjects with acute myelogenous leukemia had ex-
tremely limited serologic responses to the vaccine (Table 2).
Surprisingly, patients with acute lymphocytic leukemia had
the best serologic response early in the treatment protocol
[65]. In children with solid tumors, responses were limited but
did not appear to vary with the aggregate time on chemother-
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Table 1. Recent pediatric oncology vaccine studies

Sample size Cohort description Major finding Reference

56 AML, solid tumors, lymphoma Seroprotection in 14%—85%, depending on serotype [106]

20 Solid tumors Seroprotection in 90% and seroconversion in 65% using an [107]
experimental vaccine

65 BMT patients Limited responses before 1-yr after BMT [108]

177 Solid and hematologic malignancies Seroconversion superior early in ALL chemotherapy; AML [104, 105]
responses poor

37 Solid and hematologic malignancies Seroprotection in 52% of patients with hematologic [70]
tumors and 75% with solid tumors; seroconversion in 48%
of patients with hematologic tumors and 50% with solid
tumors

55 Solid and hematologic malignancies Seroprotection in 15%-93% (TIV superior to LAIV); [109]
seroconversion 4%—46% (TIV superior to LAIV)

25 Solid and hematologic malignancies Seroprotection in 72%; seroconversion in 32% [68]

12 Solid and hematologic malignancies Seroprotection in 100% and seroconversion in 75% after [110]
two doses

54 Solid and hematologic malignancies Seroconversion in 44% using pandemic adjuvant vaccine; [69]
lowest rate among patients with ALL

45 Solid and hematologic malignancies Seroconversion in 60%—84% and seroprotection in 86%— [67]
97% using two doses of vaccine

44 Solid and hematologic malignancies Seroconversion in 46%—65% using two doses of vaccine; [56]
low IgG was associated with poor response

66 Solid tumors and lymphoma 38% had adequate responses to all three serotypes and [51]
41% had no response to at least one serotype using one or
two doses of vaccine

69 ALL Seroconversion in 60%; patients in remission were [57]
compared with healthy controls

65 ALL Seroconversion in 57%—85%; patients with ALL on [54]

maintenance were compared with healthy controls and
children with asthma; rate was modestly lower than the
comparator groups

Abbreviations: ALL, acute lymphoblastic leukemia; AML, acute myeloid leukemia; BMT, bone marrow transplantation; IgG, immunoglobulin G;
LAIV, live attenuated influenza vaccine; TIV, trivalent inactivated influenza vaccine.

Table 2. Seroconversion among patient subgroups

Malignancy :aotfients HIN1 H3N2 InfluenzaB
Acute lymphoblastic 110 16% 25% 24%
leukemia

Acute myeloid leukemia 8 0% 0% 0%

Solid tumor 67 34% 31% 19%

Data are from [65, 104, 105].

apy. Areasonable strategy is to vaccinate children with cancer
as soon as the vaccine is available. Evidence also supports giv-
ing multiple doses of the vaccine. Although trials are limited in
children, this has been shown in other settings to boost vac-
cine serologic responses [71, 72].

Vaccine Refusal

Parents of healthy children who are not interested in vaccina-
tion for their children consistently describe several reasons.
Many parents are concerned about side effects, feel that their
child has a low risk of disease, or feel that the vaccine causes
disease [73]. Other parents are not interested after soliciting
advice from their social network [74]. For patients with
chronicillness, one of the strongest predictors for vaccination
is physician recommendation [75—78]. Other reasons for vac-
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cinating chronically ill children include relative recommenda-
tion, easy access to physician office or reminder, belief in
vaccine efficacy, and higher parental educational level [79].
Not surprisingly, parents are more interested if they feel that
the underlyingillnessis severe or the vaccine will lessen symp-
toms or exacerbations from the chronic disease [77, 79].

Kersun et al. published their experience in surveying 100
consecutive parents in an outpatient oncology clinic [80]. The
children had a range of oncologic diagnoses and almost all
were currently receiving chemotherapy. In all, 94% were cur-
rent with their immunizations prior to diagnosis and 85%
planned to receive the influenza vaccine during the upcoming
season. However, 30% were worried their child would get in-
fluenza from vaccine, 23% worried their child was too ill, and
56% were concerned about side effects. Of those surveyed, 11
parents stated their child would not receive vaccine, although
almost all were current on immunizations prior to diagnosis.
More than half of these parents were not confidentin the vac-
cine and felt it was unnecessary. These data highlight the im-
portance of education in the comprehensive approach to
influenza control.

ALTERNATIVE PREVENTION STRATEGIES
Additional strategies can help to reduce the risk of influenza
infection in children with malignancies, including chemopro-

©AlphaMed Press 2013



208

Influenza in Children With Cancer

Primary chemoprophylaxis can be an effective alter-
native to vaccination in patients who cannot receive
influenza vaccination or who cannot respond to influ-
enza vaccine (e.g., a severe primary or secondary im-
munosuppressing condition). A recent Cochrane
review demonstrated that chemoprophylaxis was ap-
proximately 90% effective in preventing influenza A
in otherwise healthy children. However, it is esti-
mated that 17 children would need to receive chemo-
prophylaxis to prevent a single case of influenza.

phylaxis and other behavioral interventions. These measures
should be considered adjuncts to vaccination and should not
be used in lieu of vaccination.

Primary Chemoprophylaxis

Primary chemoprophylaxis refers to the use of antiviral medi-
cations to prevent influenza infection. Various chemoprophy-
laxis strategies have been shown to be effective and are
recommended for high-risk patient populations who cannot
be vaccinated, cannot respond to vaccination, or have not yet
received the vaccine [81]. Seasonal chemoprophylaxis refers
to the daily administration of an anti-influenza medication for
the 14- to 18-week period when local influenza virus circula-
tionis atits peak. Because of relatively high rates of resistance
in circulating strains of influenza A, amantadine and rimanta-
dine are not currently recommended for chemoprophylaxis
againstinfluenza[42]. Primary chemoprophylaxiscan be an
effective alternative to vaccination in patients who cannot
receive influenza vaccination or who cannot respond to in-
fluenza vaccine (e.g., a severe primary or secondary immu-
nosuppressing condition). A recent Cochrane review de-
monstrated that chemoprophylaxis was approximately 90%
effective in preventing influenza A in otherwise healthy chil-
dren [82]. However, it is estimated that 17 children would
need to receive chemoprophylaxis to prevent a single case of
influenza.

There are two reports of chemoprophylaxis in pediatric
oncology patients. One study described an influenza outbreak
(n = 6)in a pediatric oncology unit with successful chemopro-
phylaxis of all exposed hospitalized patients [11]. Oseltamivir
treatment was instituted in addition to isolation of infected
patients, use of protective equipment, and visitor restriction.
No new cases developed after these measures were insti-
tuted. Another outbreak of four cases of influenza A occurred
in an outpatient residential facility for BMT patients [83]. Os-
eltamivir prophylaxis was given to 45 patients. No new cases
of influenza A developed after initiation of oseltamivir. There
is one study evaluating oseltamivir prophylaxis during influ-
enza season for pediatric patients with cancer and BMT [84].
Patients receiving chemotherapy or BMT (n = 32) were given
oseltamivir prophylaxis for 8 weeks. None of the patients de-
veloped influenza.

Secondary Chemoprophylaxis

Secondary chemoprophylaxis refers to the use of antiviral
medications for a relatively short period after a known or sus-
pected exposure. Studies performed in households in which a
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Table 3. Evidence-based interventions to minimize influenza
morbidity and mortality

Scenario Interventions

Vaccinate patients (early may be better
for patients with acute lymphoblastic
leukemia).

Routine prevention

Vaccinate family members.

Educate about hygiene measures and
social distancing.

Ensure hospital and outpatient
infection control measures.

High-risk prevention Use chemoprophylaxis.

Treatment Use empiric therapy and early initiation

of antiviral therapy.

Consider antibiotics for late
deterioration given the high risk for
bacterial superinfection.

Supportive measures

personwithadocumentedinfluenzainfectionresides havere-
vealedthatantiviral medications can prevent secondary cases
of influenza [85, 86]. These studies have not been performed
in households withimmunocompromised children. Oseltami-
vir prophylaxis has been recommended in the setting of a nos-
ocomial outbreak of influenza onan oncology unittointerrupt
further transmission (as described above) [87]. When postex-
posure prophylaxis is used in the household setting, it is typi-
cally administered for 2 weeks. When oseltamivir is used to
control an outbreak of influenza in a health care setting, the
drug is typically continued for 1 week after the last docu-
mented case of nosocomial influenza.

Barrier Protections

Appropriate application of standard and transmission-based
precautions is important to prevent patient-to-patient trans-
mission of influenza. In the hospital setting, transmission-
based precautions are recommended for any patient with
known or suspected influenza. For most institutions, droplet
precautions are used, although some institutions use droplet
and contact precautions for respiratory viral infections due to
the multiple modes through which these viruses can be trans-
mitted. Cohorting or segregating infected patients to limit
their contact with uninfected patients is also an important
component ofinfluenza controland can be appliedin eitheran
inpatientoroutpatient setting [88]. Although sometimes used
by families during outings to group activities (e.g., parties,
shopping), there have not been any systematic studies of
mask use in publicto protect oncology patients from infection
with influenza.

Social Distancing and Other Interventions

The Centers for Disease Control and Prevention [89, 90] rec-
ommends that oncology patients follow “good health habits”
as one component of preventing seasonal influenza. These
practices include such measures as avoiding close contact
with people who are sick, frequent hand cleaning, and avoid-
ing self-inoculation by not touching the mucus membranes of
the eyes, nose, and mouth. Additional precautionsinclude the
early identification and separation of patients with symptoms
of influenza-like iliness from other patients.
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CONCLUSIONS
Pediatric oncology patients are at increased risk of severe in-
fluenza. A unified, global strategy can minimize the impact of
influenza on treatment and limit patient morbidity and mor-
tality. Vaccination is underused and is probably the single
most important intervention [45]. Vaccination is generally ef-
fective and should be the cornerstone of all prevention strat-
egies. Vaccination of family members is an adjunct strategy
that could be more widely used [91].

To protect oncology outpatients during influenza season,
the following outpatient practices are recommended:

1. Prescreen all scheduled patients for influenza-like illness
symptoms.

2. Instruct patients with influenza-like illness symptoms to
don a mask upon arrival to the clinic.

3. If possible, place patients with influenza-like illness into a
private examination room upon arrival.

4. |If immediate placement in a private examination room is
not possible, segregate patients with influenza-like iliness
symptoms within the waiting room to avoid mingling of in-
fected and uninfected patients [89].

In the inpatient setting, droplet precautions and chemo-
prophylaxis for at-risk patients is warranted. The other com-
ponent of optimal treatment is the approach to infection
control, including specific hospital guidelines, social distanc-
ing, and hygiene measures in the home and a concerted effort
at the early recognition of influenza in the patient and in oth-
ers in the hospital setting. Table 3 outlines evidence-sup-
ported measures to reduce influenza in pediatric oncology
populations.

Postexposure prophylaxis has demonstrated efficacy in
preventing disease in exposed household or other close con-
tacts. Postexposure prophylaxis is a reasonable practice for
high-risk populationsifthe exposure isknown within 48 hours.
Use of antiviral medications is critical when there is an institu-
tional outbreak of influenza among patients at high risk for
complications secondary to influenza. For active infections,
early treatment should be instituted.

It is important to understand similarities and differences
with the adult oncology population. Adult oncology patients
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