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T he COVID-19 pandemic has renewed interest in the
treatment of viral respiratory infections. The severity of

the infection and widespread nature of the illness have spurred
unprecedented investment in vaccines and antivirals, although
both remain elusive. In the face of a high mortality illness,
with pressure to do something, it can be difficult to enroll
patients in randomized trials, and doctors rely on observational
studies, case reports, and personal experience. Once a treat-
ment becomes accepted, or is even rumored to be effective, it
can be difficult to study. Now, 10 months into the pandemic,
with millions of patients treated, we have evidence that
remdesivir, hydroxychloroquine, lopinavir/ritonavir, and in-
terferon do not appear to meaningfully impact 28-day mortal-
ity.1 Studies are ongoing. Similarly, despite decades of re-
search in influenza, randomized trials demonstrating reduced
hospitalization or mortality are lacking.
The first antiviral medication for influenza, amantadine,

was approved by the FDA in 1976. However, it was rarely
used, because timely diagnosis of influenza was difficult and
there were concerns about neuropsychiatric side effects. The
advent of rapid diagnostic testing concurrent with the intro-
duction of the neuraminidase inhibitors, oseltamivir and
zanamivir in 1999, allowed for widespread diagnosis and
treatment. Both drugs reduce the duration of symptoms by
about 24 h. This should not be minimized, because these hours
come off the beginning of the illness, when patients feel the
worst. However, because all studies were conducted in healthy
volunteers, they have been underpowered to detect serious
complications of influenza; thus, the impact on hospitaliza-
tions is unknown. Even CAPSTONE-2, which compared
baloxavir, oseltamivir, and placebo for high-risk patients with
uncomplicated influenza, was underpowered to detect differ-
ences in hospitalizations, with an overall hospitalization rate of
only 1%.2

Perhaps more concerning, there are no randomized trials of
patients hospitalized with influenza. In an eerie prelude to

COVID-19, observational studies of oseltamivir during the
H1N1 pandemic demonstrated improved outcomes, and ran-
domized trials were never conducted. More than a decade
later, the CDC still recommends antiviral treatment for all
hospitalized patients as well as those at high risk of complica-
tions, and it would probably be considered unethical to per-
form a placebo-controlled trial. Moreover, the mortality rate
for patients hospitalized with influenza is low, so any study
with mortality as an endpoint would have to be large. Fortu-
nately, results of a randomized trial of baloxavir for hospital-
ized patients, all of whom also received oseltamivir, should be
available soon.3

Despite the CDC recommendations, most patients with
influenza are not treated. Two significant barriers are cost
and timely diagnosis. A 5-day course of Tamiflu costs about
$180, and even generic oseltamivir costs at least $40 (GoodRx
cash price). The only other oral therapy, single-dose baloxavir,
costs $156. Generic amantadine, while inexpensive, is not
currently recommended due to viral resistance. An additional
generic treatment would be welcome, and elderberry extract,
which is readily available and inexpensive, is a promising
candidate. Elderberry (Sambucas nigra) has been used in
medicine for centuries to treat conditions ranging from respi-
ratory infections to cardiovascular disease to constipation.4 It
has in vitro activity against influenza A and B and several
small randomized trials suggest that it could be effective in
treating influenza illness, shortening symptoms by up to
4 days.5 In a recent article in JGIM, Macknin et al.6 reported
on a randomized trial of elderberry extract for children and
adults with influenza presenting to an emergency room.
The study included 87 patients, making it the largest study

of elderberry extract to date. The authors are to be commended
on the rigor of the study design. All patients had influenza
diagnosed by PCR and at least 2 moderately severe influenza
symptoms which had been present for < 48 h. This point is
important because the first 2 days of infection are character-
ized by rapid viral replication and antiviral therapies initiated
outside that window are generally not effective. Although the
authors intended to enroll only high-risk patients, after
1 month, they expanded enrollment to include all patients with
influenza, highlighting the challenge of studying high-risk
patients.
The study was double-blinded, with patients receiving

15 ml of liquid Sambucol® or an identical placebo for 5 days,
2–4 times daily depending on age. The majority of patients in
both groups believed they were receiving the active therapy.
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The dosage and manufacturer were chosen for comparability
to past elderberry trials, while the study design was meant to
emulate the oseltamivir trials. Patients took more than 90% of
the prescribed doses, and less than 5% were lost to follow-up.
Perhaps most important, the study was conducted entirely with
philanthropic funds; the manufacturer was not involved.
As often occurs in well-designed trials of promising thera-

pies, the treatment produced no benefit. Average duration of
symptoms was identical in both groups. Interestingly, about
half the patients were also treated with oseltamivir, which was
associated with the expected 1-day reduction in symptoms.
When stratified by receipt of oseltamivir, those not taking
oseltamivir actually had longer duration of symptoms when
treated with elderberry vs. placebo. Because the study was
powered to detect a 2-day reduction in symptom duration,
based on previous trials, it is possible that a smaller benefit
could have been missed due to type II error. The more likely
explanation is that elderberry is ineffective as a treatment for
influenza, leaving oseltamivir and baloxavir as the only effec-
tive oral therapies.
The other obstacle to treatment is timely diagnosis. For all

patients, the CDC suggests a strategy of treat first, diagnose
later, as treatment after even 24 h is markedly less effective. If
administered within 24 h, both oseltamivir and baloxavir can
shorten the course of illness by 33 h vs. 13 h for those who
receive it later.7 Prior to COVID-19, during a local epidemic,
influenza could be reliably diagnosed based on symptoms
alone. In that setting, patients with fever and cough have a
70% chance of having influenza.8 This year, and perhaps for
several years to come, rapid testing will be required to differ-
entiate influenza from COVID-19.
The COVID-19 pandemic has taught us important lessons

about caring for patients with viral respiratory illness. There
has beenmassive expansion of virtual care, allowing for faster,
safer diagnosis. Patients no longer have to make a doctor’s
appointment, find an open urgent care, or pay an emergency
room fee to receive a timely diagnosis. Telemedicine provides
instant medical access from anywhere, at any time.9 More-
over, keeping infectious patients out of crowded waiting
rooms means less chance of spreading the virus, including
COVID-19. This coming flu season, we can take advantage of
the drive-through infrastructure developed for COVID-19
testing in order to deploy rapid tests for both diseases.
The more important lesson, however, is that we need

placebo-controlled randomized trials, particularly in the face
of a pandemic illness. Thanks to Dr. Macknin and colleagues,
we can confidently advise patients not to take elderberry. We

need similarly rigorous studies to understand what works for
patients who are at high risk of complications and those
hospitalized with life-threatening illness.
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