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Target Audience
Healthcare providers in urgent care centers, including family practice physicians, emergency physicians, and other licensed
healthcare professionals (physician assistants, nurse practitioners, radiology technicians, registered nurses).

Educational Needs
The 2017-2018 influenza season in the United States was the deadliest in 4 decades, resulting in at least 80,000 deaths. Factors
contributing to the problem include lower-than-optimal vaccination rates, especially among vulnerable populations (children and
older adults); the relative lack of efficacy (~36%) of the available vaccine; and the emergence of resistance to antiviral treatments.
At the peak of the season, flu accounted for more than 7% of all outpatient visits to emergency departments and urgent care
centers. Clinicians who practice in an urgent care setting are on the frontlines of influenza prevention and treatment. These
providers would benefit from education that illustrates best practices for managing influenza in a timely and efficient manner.
Guidance is needed about strategies for preventing flu outbreaks in the household and the community; appropriate use of antiviral
therapies; and awareness of current and emerging drugs that could significantly affect the approach to managing influenza in the
urgent care setting.

Learning Objectives
At the conclusion of this program, participants should be better able to:
• Recognize the impact of the 2017-2018 influenza season on the delivery of urgent care
• Review the mechanisms of action of available and emerging influenza treatments and determine their roles in therapy for
appropriately selected patients
• Design optimal strategies for preventing and treating influenza infection in the urgent care setting.
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A

s this article is being written, the potential impact of the current 2018-2019 influenza season remains a question mark. But statistics show that
the story of the last flu season (2017-2018) is best punctuated with three exclamation points: one for its duration, one for its severity, and one
for the challenges it posed to the entire healthcare system, including—perhaps especially—urgent care centers.
This article briefly reviews the unique features of the last influenza season and explores the lessons learned from those challenges that urgent care
clinicians can apply as they prepare to treat this season’s flu patients.
As the Centers for Disease Control and Prevention (CDC) noted, “The United States 2017-2018 influenza season (October 1, 2017–May 19,
2018) was a high severity season with high levels of outpatient clinic and emergency department visits for influenza-like illness (ILI), high influenzarelated hospitalization rates, and elevated and geographically widespread influenza activity across the country for an extended period.”1
The exact number of adult deaths and hospitalizations due to influenza each year is unknown. This is due to several factors, including the lack of
national reporting for adult influenza and the unaccounted for number of deaths associated with secondary complications. For these reasons, the
CDC uses verified statistical models to estimate seasonal flu-related morbidity and mortality.
Over the course of a “season” that lasted almost two-thirds of the year, an estimated 80,000 people died from influenza or influenza-associated
conditions.2 In one 4-week period, from late December 2017 to mid-January 2018, influenza and pneumonia (its most common sequela) were
responsible for more than 10% of all deaths nationwide.1 As of this writing, the fatalities included 183 children (as of October 24, 2018). This is
the second-highest recorded number of pediatric deaths from seasonal influenza since influenza-associated pediatric deaths became nationally
reportable in 2004, trailing only the 344 deaths reported in the 2009-2010 pandemic.3 Final hospitalization estimates for 2017-2018 have not been
released but are believed to be higher than the record 710,000 patients hospitalized during the 2014-2015 flu season. From October 1, 2017,
through April 28, 2018, the Influenza Hospitalization Surveillance Network reported 30,453 laboratory-confirmed, influenza-related
hospitalizations.1 And, as urgent care clinicians know all too well, hundreds of thousands of people sought treatment in outpatient settings,
including hospital emergency departments and urgent care clinics. By February 2018, there was a 7-fold increase in outpatient visits for influenzalike illness relative to early fall 2017 (Figure).1 At that point, flu was identified as the reason for 7% of all patient visits.
Figure. Percentage of Outpatient Visits for Influenza-Like Illness (ILI),a by Influenza Season (as of June 1, 2018)
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That high volume was compounded, in part, by the relatively limited efficacy of the 2017-2018 season’s inactivated influenza vaccines, which
were estimated to convey protection to only about 40% of those who received them.4 The ongoing inability to perfectly prevent influenza infection
meant more cases of the disease. The situation was made worse by the fact that, in many regions, there were inadequate supplies of antiviral
medications for patients who had confirmed influenza or who otherwise were candidates for the therapy.5
Given these troubling numbers, we have identified three key lessons to be learned from the 2017-2018 influenza season:

Counsel Patience to Patients
“The tincture of time” remains a powerful balm for otherwise healthy people contending with self-limiting illnesses such as influenza. Patients need
to be told—probably more than once—that it can take at least a week to feel significant relief from flu symptoms, and that it can often take far longer
to feel fully back to normal. This can be unsatisfying advice to receive (as well as to give), but with meta-analyses showing that currently available
antiviral therapies shorten the course of seasonal influenza by just over one-half day,6 the options for speeding recovery are limited, and getting
adequate rest and hydration remain prominent among them. Of course, this counsel has to be accompanied by instructions to call or return if
symptoms intensify, if new symptoms develop, or if there is no noticeable improvement within a few days. Recognizing when bacterial pneumonia
may be complicating a case of previously uncomplicated influenza can be lifesaving. Setting realistic expectations about influenza and its course is
an important component of patient counseling. So, too, is the need to stress that people should not to return to the workplace, school, or other
public settings in the early days of their illness, when they likely are still shedding virus and can infect others.

Counsel Impatience to Colleagues
The duration and severity of the 2017-2018 flu season could not be foreseen, but that doesn’t mean that urgent care centers get a “free pass” on
examining their level of preparedness and their approach to patient management. It is likely that each of our centers could have improved its
performance in one or more areas: maintaining an adequate inventory of influenza tests or other supplies, scheduling staffers, creating separate areas
where patients who have influenza-like illness can wait to be seen, controlling infection, or choreographing patient flow. The past flu season
constituted a sort of “stress test” that can help us identify operational shortcomings. Table 1 outlines several issues staff members can consider to
help answer the question “What could we have done better?”
Table 1. Assessing 2017-2018, Looking Ahead to 2018-2019: 10 Considerations for Urgent Care Centers
1. Did we effectively counsel patients about the benefits of influenza vaccination before the arrival of influenza season?
2. How was our overall patient throughput during peak weeks? Could we have done better?
3. Were our thresholds for testing too low? Too high? In which patients and presentations could we have improved our approach?
4. Did we maintain adequate inventories of flu tests and other key supplies such as face masks?
5. How well did we assess for, and respond to, comorbidities that increase risk for complications?
6. Did we recognize and respond to history and physical findings that signaled risk in otherwise healthy people?
7. Did we effectively identify candidates for, counsel patients about, and make use of antiviral medications?
8. How did our protocols and procedures come up short, and how can they be improved?
9. How could we have communicated and worked better as a team?
10. What should we be doing now to enhance performance in the 2018-2019 season?

Although each center will have its own answers to these questions, we think the overarching message is to be proactive—or, as noted above, to
exercise a prudent “impatience.” To cite just one example, many clinicians are hesitant to prescribe antiviral medication in the absence of a test
confirming influenza. This approach is not in keeping with CDC guidance, which holds that decision making on antivirals should be based on signs
and symptoms consistent with influenza and local epidemiologic factors; a positive diagnostic test is not a prerequisite for treatment.7 Similarly,
getting out in front of crunch times and heavy supply utilization with flexible staffing and close attention to inventory are examples of impatience
being a virtue when the times demand it.

Recognize the Limitations of Preventive and Therapeutic Interventions—But Don’t Discount Their Benefits
Yes, given its 40% overall effectiveness, last season’s inactivated influenza vaccines did not afford an optimal degree of protection. At the same time,
the highest recently reported effectiveness rate—for the 2010-2011 season—was 60%, and a review of efficacy rates beginning with the 2004-2005
season shows the recent 40% figure to be solidly in the middle of vaccine-effectiveness rates over the past decade or more.4 As we often tell our
patients, if we told you there was a 40% chance you would win the lottery, you’d grab at a ticket. Still, more effective seasonal influenza vaccines are
sorely needed and are the subject of intense research. However, the percentage that urgent care clinicians should bear in mind—and share with
patients—isn’t 40%, but 80%. Among influenza-associated pediatric deaths in 2017-2018, that is the approximate percentage that occurred in
children who had not had a flu shot during that season.3 Further, studies from recent years have shown that about one-half of such deaths occur in
otherwise healthy children.8 These data reflect the fact that, even if a vaccinated individual still contracts influenza, that illness may be attenuated.
Add those losses to the mortality seen in the elderly, the chronically ill, and even some healthy middle-aged adults, and the availability of a preventive
measure that offers 40% to 60% effectiveness can be seen in a new—and very positive—light.
Similarly, currently available neuraminidase inhibitor antiviral medications have been shown to have a relatively modest impact on disease course,
with a systematic review of studies finding that oseltamivir decreased the time to first relief of symptoms from 7 days to 6.3 days.6 However, the

CDC notes that early antiviral treatment may reduce risk for complications of influenza in the general population. Furthermore, the CDC
recommends antiviral treatment as early as possible—without reference to time since symptom onset—for patients with confirmed or suspected
influenza who are hospitalized; have severe, complicated, or progressive illness; or are at higher risk for influenza complications (Table 2).9
Additionally, in late October 2018, the US Food and Drug Administration (FDA) approved a new, single-dose oral antiviral medication, baloxavir
marboxil, which has demonstrated significantly faster time to symptomatic relief than both placebo and a neuraminidase inhibitor.10
Table 2. CDC Recommendations on Antiviral Medications
• Early antiviral treatment can shorten duration of fever and symptoms, and may reduce risk for complications of influenza
• Early treatment of hospitalized adult influenza patients reduces risk of death
• In hospitalized children, early antiviral treatment shortens hospital stays
• Clinical benefit is greatest when antiviral treatment is administered early, especially within 48 hours of influenza illness onset
• Antiviral treatment is recommended as early as possible for any patient with confirmed or suspected influenza who:
• Is hospitalized;
• Has severe, complicated, or progressive illness; or
• Is at higher risk for influenza complications
• Consider antiviral treatment for any previously healthy, symptomatic outpatient not at high risk with confirmed or suspected influenza on the basis of
clinical judgment, if treatment can be initiated within 48 hours of illness onset
• Adamantanes (amantadine, rimantadine) are not recommended for antiviral treatment or chemoprophylaxis of currently circulating influenza viruses
• Many influenza A viruses are highly (<99%) resistant to adamantanes
• Adamantanes are not active against influenza B viruses
CDC=Centers for Disease Control and Prevention.
Source: CDC.9

Table 3. Antiviral Medications: Questions to Consider for the 2018-2019 Flu Season
• To which patients will I offer antiviral medication?
• How will I proceed in the absence of a flu test, or when a negative test doesn’t accord with my clinical assessment?
• Is a flu test even necessary?
• How will I describe the benefits and risks of therapy to patients?
• How will I decide whether to offer prophylactic treatment to household members and others?
• Should clinicians in my center adopt a uniform approach to candidacy for antivirals, key patient counseling messages, etc?
• How will I stay informed about potential new antiviral options?

Furthermore, chemoprophylaxis with antiviral medications can protect vulnerable people living or otherwise in close contact with influenza patients.6
Lastly, as we’ll see in other articles in this publication, clinical trial data indicate that antiviral agents in late stages of development—along with baloxavir
marboxil—may offer significant advantages over the currently available neuraminidase inhibitor agents in terms of time to symptom relief.10,11

Summary
Ideally, many years will pass before we see another influenza outbreak as severe as that of the 2017-2018 season. Regardless of what this season and
future ones hold, however, learning—and acting upon—the lessons of 2017-2018 will make us well prepared to meet our patients’ needs.
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O

ur growing understanding of how the influenza virus infects the human body is driving advances in prevention and treatment that will enhance
urgent care clinicians’ ability to care for patients. This article offers a brief review of virology basics and their clinical significance, and then
explores the implications of those findings for clinicians involved in frontline care.
There are four known antigenic types of influenza: A, B, C, and D. Influenza A and B cause seasonal epidemics in the United States. Influenza A is
significant because antigenic shift may cause a new and different virus that causes global pandemics; influenza C generally causes only mild respiratory
illness; influenza D primarily affects cattle and is not believed to cause illness in humans.1 The names given to influenza strains reveal much about their
origin and their nature (Table 1).1
Table 1. What’s in a Name? Convention for Identifying Influenza Strains
The name assigned to an influenza strain reflects several factors:
• Antigenic type (eg, A or B)
• Host of origin (eg, swine, equine, avian; no host designation if the strain is of human origin)
• Geographical origin (eg, Taiwan)
• Strain number
• Year of isolation
• For influenza A, hemagglutinin and neuraminidase antigen description in parentheses; influenza B is not subtyped
Say, for example, that an influenza A strain originated in a water fowl and was first isolated in a western Canadian province in 1976. That information,
together with the strain number and a description of its hemagglutinin and neuraminidase antigen characteristics, could yield the following name:
A/duck/Alberta/35/76 (H1N1).
Source: CDC.1

Influenza A is an enveloped virus with a genome composed of negative-sense, single-stranded, segmented RNA. The viral envelope is a lipid bilayer
with three transmembrane proteins. Hemagglutinin (HA) represents roughly 80% of the viral envelope’s proteins. Neuraminidase (NA) contributes
another 17% of the envelope’s proteins, while the remainder are made up of matrix 2, or M2. Meanwhile, matrix 1 (M1) sits beneath the lipid membrane.
M1 contains viral ribonucleoproteins, or vRNPs. These vRNPs are composed of viral negative-stranded RNA and are the core of the virus.2
Influenza A is unlike most RNA viruses in that it replicates in the nuclei of a host’s cells. This requires the virus to overcome several barriers en route
to the replication site and to avoid recognition by the innate immune system along the way. Beyond the inherent challenges entailed in reaching the
nucleus, this unusual feature of influenza A suggests several therapeutic strategies for blocking viral entry.3
The process by which the influenza A enters the nucleus involves six steps4:
1. Attachment to the target cell
2. Internalization into cellular compartments
3. Endosomal transport to the perinuclear region
4. Fusion of viral and endosomal membranes
5. Uncoating
6. Importation of the viral genome into the nucleus, followed by replication
The three transmembrane proteins cited earlier each play a role in this entry process. HA recognizes and binds to sialic acid, which is the primary
receptor for influenza A on the surface of host cells.4 NA facilitates viral entry into airway epithelial cells at the start of the process and then, in the final
stages of infection, cleaves sialic acid from the surface of infected cells, enabling release of progeny virions.5 Finally, M2—and the ion channel created
by its transmembrane domains—is involved in endosomal trafficking and uncoating the influenza A virus within a host cell.2

First-, Second-, and Next-Generation Antiviral Medications
First-generation and current influenza antiviral medications target these transmembrane proteins. The adamantane class—which includes the first
antivirals approved for use in the United States, amantadine and rimantadine—inhibits M2. Second-generation antivirals in common use today,
such as oseltamivir and zanamivir, are NA inhibitors that impede the role NA plays in release of viral particles.
Both types of antivirals have their limitations, however. A single amino acid change in M2 results in significant resistance to the adamantanes,
and the degree of resistance to these agents among influenza A strains makes their use impractical.4 NA inhibitors have engendered little
resistance, but their relatively modest impact (ie, shortening the course of illness by about half a day) underscores the need for newer, more
effective treatment options.6
The complicated process by which the influenza virus must reach and enter the nucleus to replicate provides several targets for intervention. More
than a dozen types of inhibitors of influenza A virus entry are being investigated. They include monoclonal antibodies and receptor tyrosine kinase
inhibitors, as well as sialic acid binders and small-molecule inhibitors. Their range of targets is equally diverse, and include the attachment, fusion,
uncoating, and importation steps described above.4
Two newer agents—one recently approved by the US Food and Drug Administration (FDA), and the other in the late stages of investigation—
provide a sense of how the effort to prevent influenza infection is embracing new approaches. (For more information on this topic, see the third
article in this publication.)
In late October 2018, the FDA approved baloxavir marboxil for the treatment of acute uncomplicated influenza in patients aged 12 years and
older. The single-dose oral therapy is a cap-dependent endonuclease inhibitor. To understand its mechanism of action, it is important to first know
that the influenza virus’ polymerase complex contains three protein subunits that are key to viral replication:
• Polymerase basic protein 1 (PB1)
• Polymerase basic protein 2 (PB2)
• Polymerase acidic protein (PA)
As part of the replication process, PB2 binds to the “cap” of host cellular pre-messenger RNA, which then is cleaved by cap-dependent
endonuclease in the PA subunit. This “cap-snatching” process provides an RNA primer for PB1 to transcribe viral messenger RNA. Baloxavir
marboxil, which is a prodrug of a selective inhibitor of PA, inhibits cap-dependent endonuclease, thus interrupting the infectious process.7 The FDA
is reviewing a new drug application for baloxavir marboxil; a decision on approval is expected in late December 2018.8
DAS181 is a sialidase that cleaves respiratory tract sialic acid receptors that both human and avian influenza viruses use to attach to airway cells.9
Studies have shown that DAS protects human airway epithelium and inhibits influenza A replication.10,11

Influenza Transmission— What We Know, What We’re Learning
Our understanding of how influenza is transmitted also is advancing in ways that build on—and perhaps challenge—foundational knowledge
about transmission.
We know, for example, that the vast majority of infected people shed the influenza virus. An analysis looked at 56 studies involving a total of
1,280 healthy volunteers who were challenged with wild-type influenza and then went untreated or were assigned to a placebo group.12 This metaanalysis found that 90% of these subjects shed virus. Estimates ranged from 93% of subjects challenged with A/H1N1 to 80% exposed to influenza
B strains.12 The analysis also found that shedding increased sharply within 0.5 to 1 day after infection, consistently peaked on day 2, and continued
for an average of 4.8 days, with some subjects shedding virus up to 9 days.12 That timeline underscores the importance not only of early initiation
of antiviral medications, but also of counseling sick people to stay home from work or school for the first few days after becoming ill. Healthcare
workers with influenza should stay home from work even longer than the general population.
A more recent study may cause us to rethink some of our beliefs about how readily influenza is transmitted. We have long known that influenza
can be spread by virus-laden aerosols. However, infectious disease specialists generally have thought that airborne transmission was driven
primarily by large-droplet spray, such as from sneezing or coughing. The fine aerosol droplets released during normal exhalation were believed to
play a much smaller role in transmitting influenza than they do in other diseases, such as measles. A 2018 study provides evidence to the contrary.13
Researchers analyzed nasopharyngeal and coarse and fine breath samples from volunteers with confirmed influenza. Analysis of fine aerosol
samples found that 76% were positive for RNA copies of influenza, compared with just 40% of the coarse (larger) aerosol samples.13 The study
was relatively small (178 volunteers met enrollment criteria) and so needs to be replicated on a larger basis, but it nonetheless suggests that
influenza virus aerosolization does not depend on coughing and sneezing. As a practical matter, it also suggests that in caring for people with
symptoms of influenza, clinicians should not reserve use of face masks for encounters with the person who is “hacking away” but also should take
precautions when dealing with the “quiet” patient.

Putting a Premium on Prevention
While we await the availability of the next-generation compounds that block viral entry to the nucleus, and while we continue the tried-andtrue use of face masks that guard the respiratory tract, we should not overlook an effective—yet consistently underutilized—means of
prevention: vaccination.
We now have many options for vaccination beyond the standard “shot”: These include egg-free formulations for allergic adults; high-dose
formulations for people aged 65 years and older; and a needle-free auto-injector. Nasal sprays are another option, but in recent years their utility
has been limited by efficacy concerns. Meanwhile, transdermal and other approaches are under investigation, and the range of choices hopefully
will reduce some of the practical objections and obstacles to vaccination.

The FDA’s Advisory Committee on Immunization Practices (ACIP) has made its recommendations for the formulation of the 2018-2019 influenza
season (Table 2).14 At least 10 seasonal influenza vaccine products are available.
Table 2. FDA Advisory Committee Recommendations for the 2018-2019 Influenza Vaccine
Trivalent vaccine
• A/Michigan/45/2015 A(H1N1)pdm09-like virus
• A/Singapore/INFIMH-16–0019/2016 A(H3N2)-like virus
• B/Colorado/06/2017-like (B/Victoria lineage) virus
Quadrivalent vaccine
• The trivalent vaccine viruses, plus B/Phuket/3073/2013-like (B/Yamagata lineage) virus
FDA=US Food and Drug Administration.
Source: Garten R, et al.14

Despite the breadth of options, both the general public and healthcare personnel are vaccinated at relatively low rates. The Centers for Disease
Control and Prevention (CDC) reports that by early November 2017, only about 39% of adults, children aged 6 months to 17 years, and infants aged
6 months or younger had received vaccinations.15 From our perspective as clinicians, it is even harder to understand why last year, only about 68% of
healthcare providers were vaccinated against early-season flu.16 Those statistics reflect vaccination levels as of November 2017. While the rates no doubt
rose in subsequent months, as they have in past years (Figure 1),16 there is irony in the fact that members of the general public—and even some
healthcare personnel—bemoan the fact that influenza vaccines are “only” 40% to 60% effective (Figure 2),17 when their own population rates of
vaccination are at comparable levels. Although efforts in the laboratory to increase the effectiveness of vaccines are critical, so, too, are the efforts we
must exert in the clinic to counsel patients—and our colleagues—about the importance of vaccination.
Figure 1. Influenza Vaccination Coverage Among Healthcare Personnel, 2010-2011 to 2017-2018
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Figure 2. Seasonal Influenza Vaccine Effectiveness: 2004-2005 to 2017-2018*
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Summary
Greater knowledge of how the influenza virus enters host cells and replicates is driving significant advances in the development of antiviral medications
for treatment and prophylaxis. Those research efforts will likely yield new therapeutic options. Meanwhile, ongoing research into influenza transmission
and the subsequent formulation of more effective vaccines promises to have a beneficial impact on clinicians and their patients at risk for influenza
infection. As we await such developments, urgent care clinicians can continue to serve the interests of public health by encouraging vaccination in all
appropriate candidates, and by drawing on currently available resources and best practices to reduce transmission of, and to better manage, seasonal
influenza.
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E

ffective use of influenza antiviral medications requires familiarity with patient candidacy criteria for those agents, as well as with their
mechanisms of action, indications, dosing, efficacy data, adverse event profiles, and adherence-related challenges. This article reviews those
topics as they pertain both to currently approved agents and to therapies in late stages of clinical development.
The process of treating a patient with an influenza antiviral medication involves three steps: identifying appropriate candidates for therapy, prescribing
an agent, and filling and taking the prescription. The first two steps lie entirely within the clinician’s domain. The third step is the patient’s responsibility,
but our actions as clinicians, including offering effective counseling, can go far toward encouraging patients to initiate—and complete—their antiviral
regimens. Let’s consider each step in turn.

Identifying Candidates
Many clinicians may be uncertain about the timing for initiating antiviral medications, or they may have misperceptions about thresholds for
initiating flu therapy in symptomatic patients. Such confusion can lead to underuse of potentially beneficial therapy. To clarify the situation, it’s
helpful to review the key recommendations from the Centers for Disease Control and Prevention (CDC):
• The decision to prescribe an antiviral medication should be based on signs and symptoms consistent with influenza, along with epidemiologic
factors (ie, the presence of flu in your area). Laboratory confirmation of influenza virus infection is not required1
• Initiating empiric antiviral treatment should not be delayed while influenza test results are pending1
• Previously healthy people not at elevated risk can begin flu therapy within a 48-hour window after onset of symptoms. However—and this is
key—patients at higher risk for influenza complications and those with severe, complicated, or progressive illness should begin antiviral treatment
as early as possible.2 Although antiviral therapy should be initiated within 48 hours of onset of symptoms, patients with severe symptoms or at
high risk for complications may still derive benefit even if medication is not started within that time frame.
This guidance is not meant to discourage influenza testing, but rather to ensure that the role of testing is fully understood and that
misinterpretation of test results does not unduly delay appropriate treatment. Beyond the clinical considerations that the CDC outlines (Figure),
urgent care centers should address practical aspects of their protocols for influenza testing, including the following:
• Which member(s) of the clinical staff decide who gets a flu test?
• Does the urgent care center have a standing order in place?
• At what point in the visit is that decision made (ie, before or after initial assessment by a provider)?
• How do a patient’s age and underlying health conditions influence the decision to test or not to test?
Figure. Influenza Testing When Influenza Is Circulating in the Community: CDC Guidance
Signs/symptoms of
flu or complications?

Y

Admitted to hospital?

N
• Flu testing probably not indicated
• Consider other etiologies

N

Y
• Test for flu
• Start empiric antiviral therapy
CDC=Centers for Disease Control and Prevention.
Source: CDC.1

Y

Will flu test results affect
clinical management?

N

• Flu = clinically diagnosed
• Start empiric therapy if patient has high risk
for complications or progressive disease
• Close follow-up if worsening

With regard to prevention, the CDC’s Advisory Committee on Immunization Practices (ACIP) says that chemoprophylaxis can be considered
for family members or other close contacts of a person with suspected or confirmed influenza who are at higher risk for influenza complications but
who have not been vaccinated against the virus strains circulating at the time of exposure.3

Selecting and Prescribing an Agent
At this writing (November 2018), available influenza antivirals include three neuraminidase inhibitors, two adamantanes, and an oral cap-dependent
endonuclease inhibitor, baloxavir marboxil (BXM) (Table 1).2 The adamantanes are not practical options, however, as they are not active against
influenza B viruses, and influenza A strains are highly resistant to the class.2
Table 1. Prescription Antivirals Available in the United Statesa
Class

Agent

Available as

Delivery

Generic

Neuraminidase inhibitor

Oseltamivir

TAMIFLU®

Oral

Yes

Peramivir

RAPIVAB®

IV

No

Zanamivir

RELENZA®

Inhaled

No

Amantadine

Generic formulations

Oral

Yes

Rimantadine

FLUMADINE®

Oral

No

Baloxavir marboxil

XOFLUZA™

Oral

No

Adamantaneb

Cap-dependent endonuclease inhibitor
CDC=Centers for Disease Control and Prevention; IV=intravenous.
a
As of November 2018.
b
Generally not considered a practical option.
Source: CDC.2

The three neuraminidase inhibitors include an oral, an intravenous, and an inhaled formulation. The oral agent, oseltamivir, is available in both
branded and generic forms. All three are active against influenza A and B (see Tables 2 and 3 for further information on indications, use, and dosing).2,4-7
The efficacy of these agents is limited; currently available antivirals shorten the disease course and speed symptom relief by less than 1 day.8 The need
for more efficacious therapies is driving research into a new generation of antivirals.
Table 2. Approved Neuraminidase Inhibitors and Cap-Dependent Endonuclease Inhibitor: Activity, Uses, and Patient Populations
Agent
Oseltamivir

Zanamivir

Peramivir

Baloxavir marboxil4

Activity vs Influenza

Use

Recommended for Age

Treatment

≥14 days

Chemoprophylaxis

≥1 year

Treatment

≥7 years

Chemoprophylaxis

≥5 years

Treatment

≥2 years

Chemoprophylaxis

N/A

Treatmentb

≥12 years

A and B

N/A

A and B

A and Ba

A and B

Not Recommended for

People with underlying respiratory disease
(eg, asthma, COPD)
Contraindicated in people with a history of allergy
to milk protein
N/A

COPD=chronic obstructive pulmonary disease; N/A=not applicable.
a
Peramivir efficacy is based on clinical trials that enrolled few subjects with influenza B virus.
b
Not indicated for chemoprophylaxis.
Sources: Adapted from CDC2; XOFLUZA (baloxavir marboxil) [prescribing information].4

N/A

Table 3. Approved Neuraminidase Inhibitors and Cap-Dependent Endonuclease Inhibitor: Dosage and Administrationa
Agent
Oseltamivir

5

Treatment

Prophylaxis

≥13 years: 75 mg twice a day × 5 days

≥13 years: 75 mg once a day ≥10 days

1 to 12 years: Weight-based dosage twice a day × 5 daysb
2 weeks to ≤1 year: 3 mg/kg twice a day × 5 days

1 to 12 years: Weight-based dosage once a day × 10 daysb

Zanamivir6

≥7 years: 10 mg twice a day × 5 days

≥5 years:
Household setting: 10 mg twice a day × 10 days
Community outbreak: 10 mg twice a day × 28 days

Peramivir7

≥13 years: Single dose, 600 mg

N/A

2 to 12 years: Single dose, 12 mg/kg ≤600 mg

N/A

40 kg to <80 kg: Single dose, 40 mg

N/A

Baloxavir marboxil4

≥80 kg: Single dose, 80 mg
N/A=not applicable; PI=prescribing information.
a
Consult each agent’s PI for dosing in patents with renal impairment and other special populations.
b
Consult oseltamivir PI for weight-based dosing in children.
Sources: TAMIFLU (oseltamivir phosphate) [PI]5;. RELENZA (zanamivir inhalation powder) [PI]6; RAPIVAB (peramivir injection) [PI]7; XOFLUZA (baloxavir marboxil) [PI].4

Table 4. Approved Antivirals: Reported Adverse Events
Agent

Reported Adverse Events

Oseltamivir

Nausea, vomiting, headache
Postmarketing: Serious skin reactions; sporadic transient neuropsychiatric eventsa

Zanamivir

Allergic reactions (eg, oropharyngeal or facial edema, skin rash)
Bronchospasm, especially underlying airways disease
Sinusitis; dizziness; ear, nose, and throat infections
Postmarketing: Sporadic transient neuropsychiatric eventsa

Peramivir

Diarrhea
Postmarketing: Serious skin reactions; sporadic transient neuropsychiatric eventsa

Baloxavir marboxil

Diarrhea
Bronchitis
Sinusitisb
Nauseab

Self-injury or delirium; mainly reported among Japanese adolescents and adults.
Not significantly different vs placebo.
Sources: CDC2; Hayden FG, et al10; Ison M, et al.11

a
b

On October 24, 2018, the US Food and Drug Administration (FDA) approved baloxavir marboxil (BXM), the first new antiviral treatment for
influenza in 2 decades. This oral drug has a novel mechanism of action: It is a small molecule inhibitor of cap-dependent endonuclease of influenza A
and B.9
The phase 3 CAPSTONE-1 trial evaluated a single oral dose of BXM vs oseltamivir 75 mg twice a day for 5 days and against placebo in more
than 1,000 patients.10 The CAPSTONE-1 trial showed that BXM had a statistically significant reduction in median time to alleviation of
symptoms and median time to resolution of fever relative to placebo, as well as a lower incidence of adverse events.10
The phase 3 CAPSTONE-2 study compared a single dose of BXM to oseltamivir and placebo in more than 1100 people 12 years of age and older
at high risk for influenza complications.11 The study’s primary endpoint was time to improvement of influenza symptoms relative to placebo, and
secondary endpoints included reduced time to viral shedding, reduced viral levels, and reduced influenza-related complications.11 In the
CAPSTONE-2 population, median time to improvement of symptoms for BXM was 73.2 hours, vs 102.3 hours for placebo (P<0.0001) and vs
81.0 hours for oseltamivir. Median time to cessation of viral shedding was 48 hours for BXM, or one-half the 96 hours for both placebo and
oseltamivir. There were significantly fewer influenza-related complications in the BXM group than in the placebo group (2.8% and 10.4%,
respectively [P<0.0001]). There were similar incidences of any adverse event (25.1%-29.7%) and serious adverse events (0.7%-1.2%).11
Several other agents are in late stages of clinical development (Table 5).9

Table 5. Oral Influenza Antivirals on the Horizon: A Partial List
Investigational Oral Antiviral Medications in Later Stages of Developmenta
Target
Host

Virus

Name

Type

Company

Clinical Trial Status

DAS181

Sialidase

Ansun BioPharma

Phase 2 completed

Nitazoxanide

Thiazolide

Romark

Phase 3 under way

Pimodivir

PB2 inhibitor

Janssen

Phase 3 under way

Favipiravir

RNA-dependent
RNA polymerase

FUJIFILM Toyama

Phase 3 completed
Phase 2 pharmacokinetic study in severe influenza recruiting

Intravenous monoclonal antibodies for influenza are also in development; these will likely be of less utility in urgent care.
Sources: Adapted from Koszalka P, et al.9

a

DAS181 is a sialidase that blocks respiratory viruses by cleaving respiratory tract sialic acid receptors, which are bound by viruses.12 DAS181 has
shown activity against influenza virus, parainfluenza virus, and human enterovirus-68.12 In October 2017, the FDA granted DAS181 breakthrough
status for lower respiratory tract parainfluenza virus infection in immunocompromised patients.
Nitazoxanide is an antiparasitic agent already indicated for treatment of diarrhea caused by Giardia lamblia or Cryptosporidium parvum.9 The agent
inhibits influenza virus, rotavirus, and hepatitis B and C viruses.9 In influenza, nitazoxanide interferes with assembly of viral hemagglutinin.9 The agent
has been studied in combination with oseltamivir to evaluate the efficacy of combining a host-targeting and virus-targeting agent. Additionally, a phase
3 study due to be completed in April 2019 is examining the impact of 600 mg of nitazoxanide for 5 days as influenza monotherapy.13
Pimodivir is a compound that prevents viral RNA synthesis in influenza A by inhibiting a subunit of influenza A viruses.9 Although it has shown
strong activity against influenza A, it is not effective against influenza B strains because of molecular differences in those viruses. 9 A phase 3 trial
due to be completed in October 2019 is examining the efficacy of 600 mg of pimodivir twice a day for 5 days in nonhospitalized patients with
influenza A who are at elevated risk for complications.14
Favipiravir inhibits replication of several RNA viruses, including human and avian influenza A viruses and influenza B.9 Research in animal
models has yielded evidence that the compound has a synergistic effect when used in combination with neuraminidase inhibitors.9 A phase 3 study
of favipiravir in uncomplicated influenza in adults has been completed.15
As new agents become available, urgent care centers and clinicians will need to consider how they will adapt their prescribing, patient counseling,
and protocols accordingly. To cite just one example, how will the availability of the new single-dose agent, baloxavir marboxil, prompt a center to
inventory the medication and administer it at point of care? What logistical and financial/reimbursement issues would have to be addressed before
adopting this approach?
Beyond selecting a specific medication, however, several other decisions and steps figure prominently in the urgent care clinician’s approach to
providing antiviral treatment or prophylaxis for influenza:
• Determine whether the window of opportunity for treatment is open based on a patient’s history and circumstances (ie, an otherwise healthy
person at normal risk for complications vs someone at elevated risk for complications)
• Help good candidates for treatment understand why they are, indeed, good candidates, and others realize why they are not good candidates (eg,
presenting too long after symptom onset or not fulfilling clinical criteria for influenza)
• Set realistic expectations about the effect antivirals can have on the course of illness, especially the time needed for relief of symptoms to occur and
the extent of relief that the patient might experience
• Emphasize that these agents are meant to augment, not replace, good self-care, such as bed rest and hydration
• Address concerns about adverse effects in an evidence-based manner
• Identify household contacts and others who could be candidates for prophylaxis
• Decide how to proceed when a household contact or other prophylaxis candidate is not an established patient

Filling and Taking the Prescription
Selecting an agent and writing a prescription represent the end of a process for clinicians, but they are hardly the end of the process for patients.
Filling—as well as starting and finishing—a prescription for antiviral medication requires patients to navigate both practical and attitudinal barriers.
Practical barriers include medication availability at pharmacies during peak influenza activity, as well as cost and other issues. During the 20172018 flu season, sporadic shortages of antiviral medication prompted some urgent care clinicians to shift from sending a prescription to the patient’s
regular pharmacy electronically to writing a paper prescription that the patient could take with him or her and use at whatever pharmacy had
medication in inventory.
Clinicians need to take a similarly proactive approach to addressing attitudinal barriers. Rates of adherence to antiviral medication vary widely among
different patients; adverse effects (both real and feared) are a leading cause of nonadherence.16 Providing evidence-based counseling on the incidence
and severity (or, more typically, the lack of severity) of adverse effects can help patients engage in shared decision making in an informed manner.
Duration of therapy also has been identified as playing a role in adherence so should be a factor in choice of therapy.16 The recent availability of a
single-dose antiviral treatment may mean that urgent care clinicians will want to consider keeping medication in inventory for point-of-care
administration. Doing so would negate concerns about whether the patient will fill the prescription and assures compliance with the treatment regimen.

Summary
The decision on whether to prescribe an influenza antiviral medication is a matter of clinical judgment. Although laboratory tests can help inform
the decision on whether to prescribe, they are not prerequisites for prescribing and should not be impediments to prescribing. Six antiviral
medications currently are available, although the two adamantane agents are not practical choices due to issues of coverage and resistance. The three
neuraminidase inhibitors are marked by modest efficacy. Only one of the three—oseltamivir—is an oral agent, making it the preferred and most
practical choice. A new single-dose oral therapy, baloxavir marboxil, was approved in late October 2018. Several other oral agents are in late stages
of development. Practical and attitudinal obstacles detract from patients’ adherence to antiviral regimens but can be addressed in part by clinicians
taking a proactive and innovative approach to common causes of nonadherence.
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