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BACKGROUND: Black elderberry, used medicinally for
centuries, decreased influenza duration by 4 days in three
previous peer-reviewed trials. US elderberry sales, possi-
bly related to a “high severity” and “high activity” influenza
season from January to March 2018, more than doubled
from 2017 to 2018 to > $100 million.
OBJECTIVE: To determine whether elderberry extract
decreases influenza’s duration and severity.
DESIGN: FDA-approved, investigator-initiated, Investiga-
tional New Drug, double-blind, randomized, placebo-
controlled trial. Conducted January 2018–April 2019 in
three emergency rooms, two suburban and one urban, in
the Midwestern Health System.
PATIENTS: Eighty-seven consecutive, consenting
patients, over age four, with < 48 h of at least 2
moderate-severity influenza symptoms and positive poly-
merase chain reaction influenza test.
INTERVENTION: Patients from age 5 to 12 years received
placebo or 15 ml (5.7 g) elderberry extract orally twice a
day for 5 days; those > 12 years received 15 ml 4 times a
day for 5 days. Patients were permitted to choose to also
receive the standard dosage of oseltamivir.
MEASUREMENTS: Primary: days until all symptoms
were none ormild for 21.5 h. Secondary: days to complete
symptom resolution for 24 h.
RESULTS: The 87 participants were randomized to re-
ceive placebo (n = 44) or elderberry (n = 43). The average
age was 25± 20 years, and 56% were male. The average
number of days to reach all symptoms none or mild for
21.5 h in the placebo group was 4.9 ± 2.8 days compared
to 5.3 ± 3.6 in the elderberry group (p = 0.57). The average
number of days to complete resolution was 8.7 ± 3.8 and
8.6 ± 3.9 in the placebo and elderberry group, respectively
(p = 0.87).
LIMITATIONS: Small sample size, but powered > 0.90 to
detect 2-day benefit of elderberry versus placebo.
CONCLUSIONS: We found no evidence that elderberry
benefits the duration or severity of influenza. Post hoc
analysis suggested primary outcomes with elderberry
taken alone (without oseltamivir) were 2 days worse than
with placebo taken alone. Our results contradict previous
studies and demonstrate the need for further studies.
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INTRODUCTION

Black elderberry (Sambucus nigra) extract has been used for
medicinal purposes for centuries.1, 2 In the USA, possibly
related to a “high-severity” and “high-activity” influenza sea-
son from January to March 2018,3 estimated sales of elderber-
ry herbal supplements more than doubled from 2017 to 2018
to over 100million US dollars.4 An evidence-based systematic
review by the Natural Standard Research Collaboration con-
cluded that there is good scientific evidence that elderberry
extract supplementation can effectively relieve symptoms of
influenza.1, 5–7

A recent review of elderberry describes its potential mech-
anisms of action. Elderberry has been reported “to modulate
the inflammatory cytokines IL-1 and TNF-alpha in vitro, in-
crease human basophil secretion of IL-4, IL-13, and histamine,
inhibit macrophage release of proinflammatory cytokines, and
contain flavonoids reported to possess antioxidant activity.”1

Sambucol®, the specific elderberry extract used in our study,
inhibits influenza A and B, HIV, and herpes simplex in vitro.1,
2 In a randomized, placebo-controlled trial, it was associated
with increased hemagglutination inhibition titers to influenza
B infections.5

Two previous studies, in 27 and 60 patients, found that
elderberry extract supplements shortened the duration of prov-
en influenza by approximately 4 days compared with placebo
(p < 0.001 in both studies).5, 6. A third trial evaluated 64
patients with three or more “flu-like” symptoms.7 After 48 h
of treatment, 28/32 (88%) patients in the elderberry extract
group had either no symptoms or one or two mild symptoms.
Only 5/32 (16%) placebo group patients showed improvement
in one or two symptoms, and most symptoms remained the
same or even worsened (p < 0.001 for all symptoms).
The standard-of-care treatment for influenza, oseltamivir,8

shortens the duration of illness by 1 day. We powered our
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study to see if elderberry extract would shorten influenza by at
least 2 days.

STUDY OVERSIGHT

The investigational agent used in this study is a dietary sup-
plement that is not approved as a drug by the Food and Drug
Administration (FDA). Therefore, all requirements of the In-
vestigational New Drug (IND) regulations had to be met in
order to receive FDA approval to conduct this investigator-
initiated IND #136452 study. This included an independent
study monitoring team that oversaw all aspects of the study
including, but not limited to, drug storage and dispensing,
protocol adherence, accurate data entry into the data base,
and regular quality assessment reviews. The institutional re-
view board (IRB) at Cleveland Clinic approved the trial, and
all patients provided written informed consent.

METHODS

General Design and Selection of Participants

This was a randomized, double-blind, placebo-controlled trial
of elderberry extract supplementation versus placebo for treat-
ment of influenza. The study was conducted at 3 emergency
rooms within a large Midwestern Health System between
January 2018 and April 2019. Patients were eligible if they
had ≤ 48 h of influenza symptoms, a positive rapid polymerase
chain reaction influenza test, and ≥ 2/7 of the following influ-
enza symptoms graded as either moderate or severe: nasal
congestion, sore throat, cough, aches and pains, fatigue, head-
aches, and chills or sweats.8 All eligible patients were offered
the option of receiving a prescription for oseltamivir, because
wewere ethically concerned about denying patients access to a
proven modestly effective drug if they wished to participate in
our study of an unproven medication. Exclusion criteria in-
cluded a known allergy to elderberry extract or oseltamivir,
use of antibiotic or antiviral medication on presentation, preg-
nancy, cystic fibrosis, HIV, breastfeeding women, and those
who did not agree to use appropriate contraception to prevent
pregnancy during the study. We initially included only
patients who were high risk9 for influenza-related complica-
tions in our study, because we felt high-risk patients would
potentially benefit most from improved treatments for influ-
enza. However, we decided to enroll all eligible patients as
outlined above starting in February of 2018 because this
facilitated recruiting adequate numbers of patients and made
our findings more generalizable.
Study research personnel explained all aspects of the study,

enrolled participants, and dispensed sequentially numbered
identical medication bottles previously labeled by the only
non-blinded study personnel, the research pharmacist, and
biostatistician. The first dose of the study medication was

given in the emergency room and the remaining doses were
given at home using provided measuring cups.
Patients could withdraw study consent at any time. If they

developed an allergic reaction to, or could not tolerate, the
study medication or became pregnant, they would be asked to
discontinue treatment. Patients were called daily until all
symptoms were completely resolved and fever had remained
less than 100 °F for 24 h or for a maximum of 21 days.

Study Treatments

The active treatment was a thick reddish-brown liquid. Each
15-ml dose of the oral liquid contained the fruit juice equiva-
lent to 5.7 g of Sambucus nigra (black elderberry). The pla-
cebo, except for not containing black elderberry, contained
ingredients identical to those of the active medication: glucose
syrup, purified water, citric acid potassium sorbate (to retard
spoilage), Trusil Natural Blackcurrant Flavour, and Natural
Cranberry Micron TIM. There was a single lot of study prod-
uct with a shelf-life of 2 years and an expiration date of
October 20, 2020. Per the manufacturer, Good Manufacturing
Practice “process steps have been verified and covered
through process validation done on other liquid products that
are more critical and complex” including prescription medi-
cations, ensuring consistent product quality and content.
Participants aged ≥ 13 years were instructed to orally

ingest 15 ml of the study medication 4 times a day for
5 days, and those 5–12 years old were prescribed 15 ml
twice a day for 5 days. This is the same dosage and
duration of treatment used in the previous study of Sambu-
col® in adults6 with influenza and the same daily Sambu-
col® dosage given for 3 days to adults and children with
influenza in another earlier study.5

Study Outcomes

Baseline data obtained included eligibility criteria, medical
history, physical examination, and assessment of current in-
fluenza symptoms.
Our study’s design and methods duplicated as nearly as

possible all the Roche-sponsored published studies of oselta-
mivir versus placebo which were used to support the FDA
approval of oseltamivir for influenza. As per Dobson,8

“The primary outcome was time to alleviation of all
influenza symptoms. Seven influenza symptoms (nasal
congestion, sore throat, cough, aches and pains, fa-
tigue, headaches, and chills or sweats) were graded
by severity as “absent” (0), “mild” (1), “moderate”
(2), or “severe” (3). Alleviation was defined as when
all symptoms scored as absent ormild, and remained so
for at least 21.5 h (8).”

The secondary endpoint was the time to complete resolution
of all influenza symptoms for 24 h.8
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In addition, the following conditions and symptoms
were recorded per patients’ responses as “none, mild,
moderate or severe” daily throughout the study: dry
mouth, bad taste, nausea, vomiting, diarrhea, constipation,
abdominal pain, rash, difficulty breathing, decreased
drinking, and dizziness, along with the highest-recorded
temperature, and an open-ended question about any other
symptoms.

Sample Size Determination

Published data on Sambucol® with the only reported standard
deviations for our primary study outcome informed our sam-
ple size calculations.6 Using a 2-sided Z-test for two means, 46
influenza-positive patients randomized in a 1:1 ratio would
provide 90% power to detect a mean difference in duration of
illness of at least 2 days with a type I error rate of 0.05,
assuming standard deviations of 1.3 and 2.5 days in the
elderberry and placebo group respectively.6 We conservative-
ly hypothesized that elderberry extract would improve the
primary and secondary outcomes by approximately half the
time reported in previous studies,5–7 or 2 days, versus placebo.
Two days decreased duration of influenza was determined to
be clinically significant, because it was double the 1-day
improvement provided by the standard of care, oseltamivir.8

We assumed 30% of our emergency room patients might be
lost to follow-up, so our minimal sample size was 65. To avoid
a type II error, we chose a convenience maximum round
sample size number of 100. We stopped enrollment at 87
when simultaneously all enrolled patients had completed the
study, and there had been no new enrollments for 3 weeks.We
therefore assumed the active influenza season had ended.
Statistical Methods.
The number of days until symptom resolution is presented

using both median and interquartile range and mean and
standard deviation. Categorical variables are presented as the
number and percentage of patients. Continuous variables with
a non-normal distribution, such as time to symptom resolution
within subgroups, were tested using the two-sampleWilcoxon
test. A Student’s t test was used for continuous variables with a
normal distribution and a chi-square or Fisher’s exact test for
binary and categorical variables. All tests were two-tailed and
performed at a significance level of 0.05. SAS version 9.4
software (Cary, NC) was used for all analyses. Computer-
generated 1:1 randomization was stratified by the biostatisti-
cian (KW) according to age 5 to 12 years and 13 years or
older.

RESULTS

Participant Characteristics

From January 2018 to April 2019, 44 patients were randomized
to receive placebo and 43 patients to receive elderberry extract.
Ninety-five percent (83/87) of all patients completed the entire

study, and only 4 patients (2 per group) were lost to follow-up.
(Fig. 1) The demographic and clinical characteristics at baseline
are summarized (Table 1). There were no significant between-
group differences in any of the CDC influenza high-risk crite-
ria.9 The only baseline significant group differences were elder-
berry patients were more likely to have received a flu vaccine
for the current season, to have chosen to take oseltamivir, and to
have a lower baseline heart rate.

Primary and Secondary Outcomes

The number of days to alleviation of all influenza symptoms to
none or mild for at least 21.5 h (primary endpoint) was not
different between the treatment groups. In the patients treated
with elderberry extract, time to alleviation was 5.3 ± 3.6 days
compared to 4.9 ± 2.8 days in the placebo group (p = 0.57).
The secondary endpoint, number of days to complete resolu-
tion of all symptoms, was also similar between treatment
groups (8.6 ± 3.9 days for elderberry and 8.7 ± 3.9 for placebo,
p = 0.87) (Table 2). The primary and secondary resolution
outcomes were also examined by whether patients had symp-
toms for less than or greater than 24 h prior to randomization,
and there were no significant differences (Table 3).
A post hoc analysis was conducted to determine if the

primary endpoint was influenced by co-administration of
oseltamivir (Table 4). In those not taking oseltamivir, the
elderberry group had a longer time to symptom alleviation
compared to the placebo group (7.3 ± 3.4 days vs. 5.1 ± 3.4,
p = 0.02), while there was no significant difference in patients
taking oseltamivir concomitantly (3.0[2.0, 5.0] days 4.0 ± 3.1
vs. 4.0[2.0, 6.0] days 4.7 ± 3.3, p = 0.35). There was also a
significant difference between duration of illness with elder-
berry alone compared to elderberry plus oseltamivir (7.3 ±
3.4 days vs. 4.0 ± 3.1, p = 0.003). A similar pattern was seen
when also examined by age strata (Table 4).

Additional Outcomes

The average time experiencing individual symptoms of any
severity was not significantly different between the groups.
Among individual symptoms that were moderate or severe,
only the average time experiencing aches and pains was
slightly longer in the elderberry group compared to placebo
(2.6 ± 2.2 days vs. 1.3 ± 0.6 days, p = 0.02).(Table 2).
The number of patients and the length of taking aspirin,

acetaminophen, ibuprofen, cold and flu over-the-counter prep-
arations, and antibiotics did not differ between the placebo and
elderberry groups except the placebo group 41/44 (93.2%)
was more likely than the elderberry group 30/43 (69.8%) to
have taken acetaminophen p = 0.005 (Table 5). The maximum
and average body temperatures in the elderberry and placebo
groups were not statistically significantly different (data not
shown). The most frequently reported adverse events overall
were dry mouth (5.7%), constipation (4.6%), rash (4.6%), and
bad taste (3.4%). There were no significant differences in
adverse events between the elderberry and placebo groups.
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At the conclusion of the study, participants were asked to
guess whether they were taking placebo or active (elderberry)
medication. Among placebo patients, 38/44 (86.4%) guessed
active, 5/44 (11.4%) guessed placebo, and 1/44 (2.3%) was
unknown. Of active patients, 34/43(79%) guessed active, 7/43
(16.3%) guessed placebo, and 2/43 (4.7%) were unknown.

CONCLUSIONS

We could find no literature explaining why elderberry extract
might be ineffective or detrimental in treating influenza.
Therefore, it is not clear why the results of this investigator-
initiated, philanthropy-supported study are so different from
the positive results of the three previously reported elderberry
extract treatment trials for influenza and influenza-like ill-
nesses. Those studies were generally well-designed and clear-
ly reported; at least two of the three were funded by the
manufacturer.
The current study enrolled more patients than each of the

previous three studies. Forty-six patients, our minimal targeted
sample size, provided a power of 0.90 to detect a 2-day
difference between placebo and elderberry treatment, approx-
imately half the difference described in previous studies. With

eighty-five patients completing our study to the primary out-
come, our trial was more than adequately powered.
Another strength of our study was the inclusion of children.

The only other study including patients under 18 enrolled only
25 total evaluable adults and children with influenza.5 We
found no significant differences in the effectiveness of elder-
berry extract between ages 5–12 and ≥ 13.
Compliance was measured by daily phone calls and

returned study medications. More than 95% of patients were
followed to the primary and secondary outcomes. On average,
patients ages 5 to 12 took 9 of 10 (90%) expected doses, and
those ages 13 years and above took 17 of 20 (85%) expected
doses. We believe compliance was also a strength of this
study.
One previous study used a lozenge formulation of elderber-

ry containing 175 mg of elderberry extract taken four times a
day,7 and our study used a liquid dosage containing the fruit
juice equivalent to 5.7 g of black elderberry taken twice a day
in children under age 13 and four times a day in older patients.
Although the formulation of the elderberry extract in our study
was very similar to that used in two previous studies,5, 6 there
were minor differences. The two previous studies used a
formulation with “small amounts” of honey and raspberry
extract. Our study preparation used potassium sorbate (to

Assessed for eligibility (n=228) 

Excluded (n=141)

Not meeting inclusion criteria (n=109)

Declined to participate (n=32)

Randomized (n=87)

Allocation

Follow-up to Primary Outcome

(All symptoms none or mild for 21.5

hours)

Follow-up to Secondary Outcome

(No symptoms for 24 hours)

Allocated to receive elderberry (n=43)

Received elderberry (n=43)

Allocated to receive placebo (n=44) 

Received placebo (n=44)

Analyzed (n=42)

Lost to follow-up (n=1)

Analyzed (n=43)

Lost to follow-up (n=1)

Analyzed (n=39)

Lost to follow-up (n=2)

Not symptom free for 24 

hours after 21 days (n=2)

Analyzed (n=41)

Lost to follow-up (n=2)

Not symptom free for 24 

hours after 21 days (n=1)

Fig. 1 Consort Flow Diagram.
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retard spoilage), Trusil Natural Blackcurrant Flavour, and
Natural Cranberry Micron TIM not described in the previous
studies’ preparations. It is uncertain if these “small” differ-
ences in formulation could have accounted for the different
results in our study. A formulation of Sambucol® minus the
honey and glucose still showed inhibition of influenza virus

hemagglutination in vitro.5 This suggests the absence of a
“small amount” of honey seems unlikely to have affected
results using Sambucol®.
There were several statistically significant differences

occurring by chance between the presenting characteristics in
the randomly assigned elderberry and placebo groups in our
trial. However, all three differences would, if anything, seem
to have inadvertently biased our study to have obtained results
favoring the elderberry group. The placebo group had a higher
baseline pulse rate, suggesting that patients in this group were
slightly more ill than those in the elderberry group. Also, by
chance, more elderberry than placebo patients had received
their seasonal influenza vaccination, and more elderberry
patients elected to take oseltamivir. Both of these factors have
been described as decreasing the severity and duration of
influenza symptoms.8, 10, 11

Oseltamivir is a neuroaminidase inhibitor, and one of elder-
berry’s many hypothesized anti-influenza properties is that it

Table 1 Patient Characteristics

Placebo
N = 44

Elderberry
N = 43

Age of children, mean (SD), years (n) 7.8 ± 1.7
(18)

8.0 ± 1.5
(16)

Age of adults, mean (SD), years (n) 37 ± 17 (26) 35 ± 18 (27)
Males, n (%) 22 (50.0) 27 (62.8)
Race/ethnicity
White, n (%) 20 (45.5) 19 (44.2)
Black, n (%) 16 (36.4) 15 (34.9)
Asian, n (%) 0 1 (2.3)
Other, n (%) 8 (18.2) 8 (18.6)

Tobacco use
Current, n (%) 5 (11.4) 3 (7.0)
Past, n (%) 7 (15.9) 1 (2.3)
Never, n (%) 32 (72.7) 39 (90.7)

Body mass index, mean (SD) 31.0 ± 10.8 31.9 ± 7.5
Systolic blood pressure, mean (SD),
mmHg

123 ± 18.2 122 ± 17.8

Diastolic blood pressure, mean (SD),
mmHg

73.5 ± 11.3 71.1 ± 9.9

Pulse, mean (SD), beats per minute* 115 ± 19.4 105 ± 19.6
Allergies, n (%) 19 (43.2) 19 (44.2)
High-risk criteria
Asthma, n (%) 15 (34.1) 9 (20.9)
Neurological condition, n (%) 2 (4.5) 3 (7.0)
Chronic lung disease, n (%) 3 (6.8) 2 (4.7)
Heart disease, n (%) 4 (9.1) 3 (7.0)
Endocrine disorders, n (%) 3 (6.8) 4 (9.3)
Received flu shot for current

season*n (%)
9 (20.5) 20 (46.5)

Taking oseltamivir*n (%) 17 (38.6) 26 (60.5)

*p< 0.05. Continuous variables were tested with a Student’s t test and
categorical variables were tested with the chi-square test

Table 2 Number of Days to Resolution of Symptoms

Placebo
N = 44
Mean ± SD

Elderberry
N = 43
Mean ± SD

p
value*

Days to resolution of
symptoms to mild or none for
21.5 h

4.9 ± 2.8 5.3 ± 3.6 0.57

Days to complete resolution
of all symptoms

8.7 ± 3.9 8.6 ± 3.9 0.87

Average days with each symptom (for those with any symptom)
Nasal congestion 4.8 ± 3.4 4.9 ± 4.2 0.89
Sore throat 2.6 ± 2.1 3.5 ± 2.8 0.24
Cough 6.1 ± 4.1 7.2 ± 5.0 0.27
Aches and pains 2.4 ± 1.9 2.9 ± 2.5 0.35
Fatigue 3.4 ± 3.1 3.3 ± 2.8 0.85
Headache 2.5 ± 2.0 3.0 ± 3.6 0.52
Chills or sweats 2.0 ± 1.3 2.4 ± 1.7 0.28

Average days with each symptom (for those with only moderate or
severe symptoms)
Nasal congestion 2.1 ± 1.5 2.5 ± 1.9 0.46
Sore throat 1.8 ± 1.5 2.1 ± 1.4 0.59
Cough 3.0 ± 2.6 3.9 ± 3.3 0.19
Aches and pains 1.3 ± 0.6 2.6 ± 2.2 0.02
Fatigue 1.9 ± 1.2 2.1 ± 1.6 0.58
Headache 1.8 ± 1.3 1.8 ± 1.3 0.94
Chills or sweats 1.4 ± 0.7 1.6 ± 0.7 0.52

*Number of days to symptom resolution was tested with the Student’s t
test

Table 3 Days to Resolution According to Time of Symptom Onset

Placebo
N = 28
Mean ± SD

Elderberry
N = 26
Mean ± SD

p
value*

Symptom onset < 24 h
primary to randomization

n = 7 n = 9

Days to resolution of
symptoms (primary endpoint)

5.1 ± 4.2 5.7 ± 4.6 0.82

Days to complete resolution
(secondary endpoint)

9.0 ± 4.9 7.7 ± 2.6 0.56

Symptom onset ≥ 24 h
primary to randomization

n = 21 n = 17

Days to resolution of
symptoms (primary endpoint)

5.1 ± 2.4 5.7 ± 2.7 0.50

Days to complete resolution
(secondary endpoint)

9.3 ± 3.4 8.9 ± 3.3 0.79

*Number of days to symptom resolution was tested with the Student’s t
test

Table 4 Days to Resolution of Symptoms (Primary Endpoint) by
Use of Oseltamivir

N (%) Placebo
Median [Q1,
Q3]
or
Mean ± SD
N (%)

Elderberry
Median [Q1,
Q3]
or
Mean ± SD

p
value*

Not taking oseltamivir,
43 (51)

5.1 ± 2.5
26 (60)

7.3 ± 3.4
17 (40)

0.02†

Age ≤12 years, 15 (35) 5.4 ± 2.4
10 (67)

8.2 ± 2.8
5 (33)

0.06†

Age ≥ 13 years, 28 (65) 4.9 ± 2.6
16 (57)

6.9 ± 3.7
12 (43)

0.11†

Taking oseltamivir
42 (49)

4.0 [3.0, 6.0] 3.0 [2.0, 5.0] 0.35†

Age ≤ 12 years
19 (45)

4.0 [2.0, 6.0]
8 (42)

2.0 [2.0, 3.0]
11 (58)

0.27

Age ≥ 13 years
23 (55)

4.0 [3.0, 5.0]
9 (39)

3.0 [3.0, 6.0]
14 (61)

0.99

*Unless otherwise indicated, days to symptom resolution was tested
with a two-sample Wilcoxon rest
†Student’s t test
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reduces hemagglutination.5, 11 Therefore, these two medica-
tions that target different major influenza virulence factors
might be expected to act synergistically against influenza. In
fact, symptoms resolved significantly faster in the patients
who received Sambucol® and Oseltamivir versus those who
received Sambucol® alone. However, unexpectedly and inex-
plicably, symptoms took 2 days longer to resolve in patients
who received Sambucol® but not oseltamivir versus those
receiving placebo. There was no significant difference in time
to alleviation of symptoms between the groups taking oselta-
mivir concomitantly. This was a post hoc analysis, so no
definite conclusions can be drawn except that these findings
deserve further study.

LIMITATIONS

Our study outcomes relied solely on reports of patients’ symp-
toms. However, these are the same measures used in previous
studies. Also, patients’ experience of their symptoms is prob-
ably the most clinically important measure of the effectiveness
of treatment. However, studies of time until viral elimination
would provide an objective measure of the effectiveness of
antiviral therapy.
We did not subtype the influenza viruses detected in our

study and did not check for virus sensitivity to elderberry and
to oseltamivir. It is possible the multiple strains of influenza
presenting to our emergency rooms over 1.5 influenza seasons
were unusually resistant to these medications.
We did not ask the first 33 of 87 patients enrolled in our

study the exact hour of onset of their symptoms other than
ensuring they were ill < 48 h. The one previous elderberry
extract treatment for influenza study that enrolled patients
< 48 h after symptom onset, and the two studies starting
treatment at < 24 h, all showed approximately 4-day
decreases in time to symptom resolution. There were also
no significant outcome differences in our study between
the 24 patients enrolled in the first 24 h after onset of their
illness and the 30 enrolled 24–48 h after symptom onset.
Therefore, we have no evidence suggesting that elderberry
treatment initiated within the first 24 h of treatment might
have improved the results.

Our study found no benefit of using elderberry extract
for the treatment of influenza in patients ages 5 and above
presenting to the emergency room within 48 h of onset of
symptoms and suggested it might prolong time to allevia-
tion of symptoms unless used concomitantly with oselta-
mivir. These results contradict the previously published
studies on elderberry extract treatment of influenza. Further
studies are needed, perhaps including one with patients on
both oseltamivir and elderberry extract or placebo, to clear-
ly define what, if any role, elderberry extract has as a
treatment for influenza.
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Table 5 Concomitant Medications

Placebo
N = 44
N (%)

Elderberry
N = 43
N (%)

p value*

Aspirin 5 (11.4) 7 (16.3) 0.51
Acetaminophen 41 (93.2) 30 (69.8) 0.005
Ibuprofen 36 (81.8) 32 (74.4) 0.40
Cold and flu preparations 17 (38.6) 17 (36.5) 0.93
Antibiotics 3 (6.8) 5 (11.6) 0.48†

*Unless otherwise indicated, concomitant medications were tested with
a chi-square test
†Fisher’s exact test
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based nutrition. Dr. Macknin also explored the possibility of pursuing a
patent for a drug combining oseltamivir and elderberry extract. The
Innovations Department at the Cleveland Clinic expressed the belief
this combination was not patentable. Therefore, Dr. Macknin will not
pursue a patent, but he encourages others to study this combination.
No other authors report any conflicts of interest relative to this
manuscript.
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