
Vol. 105, Issue 16  |  August 21, 2013

DOI:10.1093/jnci/djt181
Advance Access publication July 13, 2013

1230  Articles  |  JNCI

© The Author 2013. Published by Oxford University Press. All rights reserved. 
For Permissions, please e-mail: journals.permissions@oup.com.

Article

Wisconsin Ginseng (Panax quinquefolius) to Improve  
Cancer-Related Fatigue: A Randomized, Double-Blind Trial, N07C2
Debra L. Barton, Heshan Liu, Shaker R. Dakhil, Breanna Linquist, Jeff A. Sloan, Craig R. Nichols, Travis W. McGinn, Philip J. Stella, 
Grant R. Seeger, Amit Sood, Charles L. Loprinzi

Manuscript received December 21, 2012; revised March 18, 2013; accepted June 13, 2013.

Correspondence to: Debra L. Barton RN, PhD, AOCN, FAAN, Mayo Clinic, 200 First St SW, Rochester, MN 55905 (e-mail: barton.debra@mayo.edu).

	Background	 Safe, effective interventions to improve cancer-related fatigue (CRF) are needed because it remains a prevalent, 
distressing, and activity-limiting symptom. Based on pilot data, a phase III trial was developed to evaluate the 
efficacy of American ginseng on CRF.

	 Methods	 A multisite, double-blind trial randomized fatigued cancer survivors to 2000 mg of American ginseng vs a placebo 
for 8 weeks. The primary endpoint was the general subscale of the Multidimensional Fatigue Symptom Inventory–
Short Form (MFSI-SF) at 4 weeks. Changes from baseline at 4 and 8 weeks were evaluated between arms by a 
two-sided, two-sample t test. Toxicities were evaluated by self-report and the National Cancer Institute’s Common 
Terminology Criteria for Adverse Events (CTCAE) provider grading.

	 Results	 Three hundred sixty-four participants were enrolled from 40 institutions. Changes from baseline in the general 
subscale of the MFSI-SF were 14.4 (standard deviation [SD] = 27.1) in the ginseng arm vs 8.2 (SD = 24.8) in the pla-
cebo arm at 4 weeks (P = .07). A statistically significant difference was seen at 8 weeks with a change score of 20 
(SD = 27) for the ginseng group and 10.3 (SD = 26.1) for the placebo group (P = .003). Greater benefit was reported 
in patients receiving active cancer treatment vs those who had completed treatment. Toxicities per self-report and 
CTCAE grading did not differ statistically significantly between arms.

	Conclusions	 Data support the benefit of American ginseng, 2000 mg daily, on CRF over an 8-week period. There were no dis-
cernible toxicities associated with the treatment. Studies to increase knowledge to guide the role of ginseng to 
improve CRF are needed.
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Effective and safe interventions to prevent and treat cancer-related 
fatigue (CRF) are needed because it remains one of the most prev-
alent, distressing, and activity-limiting symptoms survivors can 
experience, in both the short and long term (1–6). The prevalence 
of fatigue in patients undergoing chemotherapy is reported to be 
between 59% and 96% and, in patients receiving radiation therapy, 
between 65% and 100% (4,7). Fatigue can persist 5 to 10  years 
after diagnosis and treatment (2,3). CRF profoundly and negatively 
affects patients’ quality of life and interferes with routine daily 
functioning (5,6). Furthermore, fatigue accounts for a  substantial 
amount of the variance in overall quality of life, with over 40% of 
variance attributed to fatigue (1).

 There is a lack of evidence to support the efficacy of phar-
macologic interventions. Psychostimulants have been the most 
commonly studied pharmacologic intervention for CRF. Eight pla-
cebo-controlled randomized trials evaluating methylphenidate or 
related agents have been completed with all but one trial (8) being 
negative (9–15). Despite popularity, the newer psychostimulants, 

such as modafanil, have also not yet been found to be effective in 
randomized controlled trials (16). In addition, other central nerv-
ous system agents (eg, donepezil, paroxetine) have had negative 
results to date (17,18).

 Dietary supplements are a popular self-administered remedy 
among patients for symptoms that have no known effective treat-
ment; CRF is no exception. Coenzyme Q 10, L-Carnitine, guarana, 
and ginseng have been used for fatigue and subsequently studied. 
Based on their role in cellular energy production, both coenzyme 
Q 10 and L-Carnitine were evaluated in placebo-controlled trials 
for CRF; they were found to be no more helpful than placebos 
(19,20). Guarana has supportive data from a phase II placebo-con-
trolled trial (21), warranting further research.

Although many herbs have been touted through folklore and 
through traditional use as remedies for fatigue, none has probably 
enjoyed as much worldwide reputation and interest as ginseng. 
Within the context of traditional Chinese medicine, ginseng 
is generally viewed as an “adaptogen,” a substance that can help 
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restore balance to the body by bringing it back to a point of 
homeostasis (22). There are two major species of ginseng, Asian 
(Panax ginseng) and American (Panax quinquefolius) (22,23). Both 
have a common mixture of active ingredients, the most important 
being ginsensosides. Between species of ginseng, there are varying 
amounts, strengths, and varieties of ginsensosides (22,24,25).

 Substantial objective evidence supporting that ginseng may 
be helpful for fatigue comes from preclinical data. Specifically, in 
vitro data demonstrate anti-inflammatory and cortisol modulating 
effects (26–28) consistent with the currently established physiol-
ogy of CRF. Animal studies have reported improved endurance 
and swimming duration time with ginseng, specifically ginseno-
sides Rb1 and Rg1, both of which are present in both Asian and 
American ginseng (25,29,30,31).

Two pilot trials have been completed in cancer survivors. One 
small study, only published in abstract form to date, reported posi-
tive effects of Asian ginseng in patients receiving chemotherapy 
(32). A  subsequent larger pilot trial was conducted within the 
North Central Cancer Treatment Group, which randomized 290 
patients, receiving or having completed cancer treatment, to one 
of three doses of American ginseng—750 mg, 1000 mg, and 2000 
mg—vs a placebo for 8 weeks. The primary outcome was CRF as 
measured by the Brief Fatigue Inventory (BFI), with a secondary 
fatigue measure of the Vitality subscale of the SF-36. Area under 
the curve analysis for the summed six items of activity interfer-
ence from the BFI (higher being better) was 460 units for placebo, 
467 for 750 mg of ginseng, 480 for 1000 mg of ginseng, and 551 
for 2000 mg of ginseng at 8 weeks. Likewise, mean changes from 
baseline in the vitality subscale (higher being better) were 7.3 and 
7.8 for placebo and the 750-mg dose of ginseng, respectively, ver-
sus 14.6 and 10.5 for the 1000- and 2000-mg doses of ginseng, 
respectively. The improvements in the 1000- and 2000-mg doses 
of ginseng were seen at 4 weeks and were maintained at 8 weeks. 
The two highest doses of ginseng (1000 and 2000 mg/day) outper-
formed the 750 mg/day dose and placebo in every one of the eight 
predetermined study endpoints (33).

Based on these encouraging pilot data, the purpose of our 
trial was to evaluate, using a double-blind design, the efficacy of 
2000 mg/day of American ginseng (Panax quinquefolius) as therapy 
for CRF and to evaluate its toxicities.

Methods
Eligibility
Participants were randomized to receive 2000 mg of Wisconsin 
ginseng (a common type of American ginseng) or a placebo, with 
twice a day dosing (around breakfast and at about lunch or noon) 
over 8 weeks. Eligible participants included adult men and women 
with CRF defined as a score of 4 or more on an 11-point scale 
where 0 is “no fatigue” and 10 is “as bad as it can be.” The fatigue 
had to have been present for 1 month or more before study entry. 
Participants with all cancers, other than brain or CNS lymphoma, 
undergoing or having undergone curative intent treatment, were 
eligible, but participants had to have been diagnosed within the 
past 2 years. Other causes of fatigue were ruled out, and partici-
pants could not have had pain or insomnia rated 4 or higher on 
an 11-point scale. Use of systemic steroids, opioids, prior/current 

ginseng, or other agents for fatigue were cause for exclusion. 
Participants could be getting cancer treatment or have completed 
treatment, but they could not be scheduled to change treatment 
status during the 8-week trial. All participating sites received local 
approval from their institutional review boards, written informed 
consent was obtained from participants, and the study was regis-
tered (NCT00719563).

Randomization
Randomization was accomplished by computer using dynamic 
allocation with an established algorithm that balances the marginal 
distribution. This algorithm has been used in all of our cooperative 
group studies (34) and controlled for the following factors: baseline 
fatigue, initial vs recurrent disease, current treatment with radia-
tion and/or chemotherapy, hematologic vs solid tumor malignancy, 
and months of cancer treatment.

Endpoints
The primary endpoint was the Multidimensional Fatigue Symptom 
Inventory–Short Form (MFSI-SF) (35). The general subscale is a 
six-item subscale to measure the subjective experience of fatigue. 
The six-item subscale addresses the degree to which various 
descriptors of fatigue have been experienced in the past week. 
The items include feeling “pooped, worn out, fatigued, sluggish, 
run down and tired.” Answers are on a 5-point scale, ranging from 
0, “not at all,” to 4, “extremely.” Confirmatory factor analysis has 
provided data that the items are a good fit in the subscales. Item 
loadings ranged from 0.88 to 0.90 for the general fatigue subscale. 
The alpha coefficient for the general fatigue subscale was 0.96 (35).

Secondary outcomes included the Profile of Mood States (POMS) 
(36), specifically the fatigue-inertia and vigor-activity subscales, as 
well as the BFI (37). Data were collected at baseline (before starting 
ginseng/placebo) and at 4 and 8 weeks. Side effects were collected by 
self-report questionnaires, where participants rated severity of side 
effects on a 0 to 10 scale at baseline and every week. In addition, 
providers graded side effects per CTCAE during assessment calls or 
visits every other week. Numeric analog scales ranging from 0 to 10 
measuring fatigue, pain, and sleep were completed weekly.

Intervention
The intervention was supplied in 500-mg opaque capsules and 
consisted of pure ground root of Wisconsin ginseng from one 
production lot or a matching placebo containing rice powder. The 
ginseng contained 3% ginsensosides and was evaluated for quality 
and potency by an independent company. An Investigational New 
Drug Application (IND 73088) was in place. The ginseng and pla-
cebo were donated by the Ginseng Board of Wisconsin (Wausau, 
WI) and were manufactured using good manufacturing practices 
by Beehive Botanicals (Hayward, WI).

Statistical Analysis
The primary outcome was the change from baseline in the general 
subscale of the MFSI-SF at 4 weeks. This analysis was repeated at 8 
weeks. Differences between arms at 4 and 8 weeks were carried out 
with a two-sample, two-sided t test. For all outcomes, scores were 
converted to a 100-point scale, with higher numbers indicating 
less fatigue, to facilitate comparisons between scales. One hundred 



Vol. 105, Issue 16  |  August 21, 20131232  Articles  |  JNCI

fifty patients per arm provided 90% power to detect a difference 
of 38% of the standard deviation, for a low to moderate effect 
size (38). This effect size was chosen as the minimal difference 
likely to be clinically important while affording a sample size large 
enough to accommodate a subset analysis related to whether or 
not participants were currently receiving anticancer treatment or 
had completed treatment. Powering our study on the pilot trial 
effect size (Cohen’s d of 0.56) would have made this important 
subanalysis not possible. Correlation coefficients were calculated 
for fatigue (MFSI general subscale) with pain and with sleep (using 
the single item 0–10 scales) at baseline to evaluate whether sleep 
or pain was confounding CRF. The primary outcome analysis 
was repeated after separating the population into two groups: 
those who were receiving cancer treatment and those who had 
completed such. This was a planned subset analysis to look at 
these two groups based on the fact that the trajectory of fatigue 
is different during vs after treatment. Chronic posttreatment 
fatigue tends to be stable over time, whereas treatment-related 
fatigue tends to worsen during therapy and improve during the 
month or two after the completion of therapy (6,39,40). Finally, 
simple percentage reductions from baseline were calculated for 
each participant using the MFSI general subscale, and an overall 
χ2 analysis was performed.

Missing Data
Multiple and single imputation methods were used to handle miss-
ing data. We have repeated our analysis using multiple imputations 
by replicating eight sets of imputations. All results demonstrate con-
sistent findings. The results presented are based on all available data 
required to calculate the primary endpoint without imputation.

Results
Between October 2008 and July 2011, 364 patients were enrolled 
from 40 different sites, mostly community cancer centers. All 

analyses were based on data frozen on November 29, 2011. 
A  CONSORT diagram is shown as Figure  1. Seventy-eight per-
cent of the participants completed all study interventions. Patient 
characteristics of those who started the study treatment were well 
balanced between arms (Table 1). There were no statistically sig-
nificant differences in any of the fatigue measures between arms at 
baseline. All MFSI subscales are shown in Table 1. There were also 
not any statistically significant differences in demographic charac-
teristics or fatigue scores between those who cancelled their partici-
pation after consent and randomization but before beginning the 
study treatment (cancellations) and those who began the study drug. 
Spearman correlation coefficients for the general fatigue subscale 
and pain were 0.08 (P = .13) and 0.01 (P = .80) between fatigue and 
sleep, respectively.

The primary endpoint of change from baseline in the general 
subscale of the MFSI-SF at 4 weeks was 14.4 (standard deviation 
[SD] = 27.1) in the ginseng arm (n = 147) and 8.2 (SD = 24.8) in the 
placebo arm (n = 153) (P = .07). At 8 weeks, there was statistically 
significant improvement in fatigue for those on ginseng (n = 138) 
vs those on placebo (n = 133), with change scores of 20 (SD = 27) vs 
10.3 (SD = 26.1), respectively (P = .003) (Figure 2). The magnitude 
in response for the group as a whole is shown in Figure 3. More 
participants had a positive response to the ginseng and more had 
a strong clinical benefit (≥30% improvement) from ginseng com-
pared with placebo.

Secondary endpoints included the other subscales of the 
MFSI-SF, as well as the fatigue-inertia and vigor-activity subscales 
of the POMS. Change from baseline for these is shown in Table 2. 
Statistically significant improvements in fatigue were reported in the 
ginseng group over the placebo group for the physical subscale and 
total score of the MFSI-SF and the fatigue/inertia subscale of the 
POMS. The BFI total score and activity interference did not demon-
strate statistically significant differences between the arms; however, 
individual items of worst fatigue and fatigue “now” were significantly 
different at 8 weeks, favoring the ginseng arm (data not shown).

Figure 1.  CONSORT diagram. AE = adverse event.
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When the population was divided into two groups, those receiv-
ing cancer treatment vs those who had completed treatment, and 
the primary analysis was repeated within each of those groups, par-
ticipants undergoing cancer therapy assigned to the ginseng arm 
had statistically significant improvement in fatigue at 4 and 8 weeks 
compared with those in the placebo arm (Figure 4).

Toxicities/Side Effects
Only five toxicities greater than 1% incidence were attributed to 
study treatment, and these were not statistically significantly differ-
ent between arms per CTCAE grading by study personnel. These 
toxicities were agitation, anxiety, insomnia, nausea, and vomiting 
(Table 3). Patient-reported toxicities, controlling for baseline, were 
also not statistically significantly different between the arms, over 

the 8 weeks of treatment. Scores changed little over the course of 
the study (no more than 5 points out of 100) for nausea, vomiting, 
nervousness, anxiety, trouble sleeping, and loose stools. Only loose 
stools at 4 weeks (–0.8) and pain at 8 weeks (–0.3) were worse than 
baseline, and these occurred only in the placebo group. All other 
symptoms improved over the course of the study.

Discussion
Data from this study support that American ginseng has activity 
against CRF but that clinically meaningful results may not 
be realized until 2  months after starting ginseng. Clinically 
meaningful was defined as a difference of at least 10 points on a 0 
to 100 scale based on previously published work (41). Participants 

Table 1.  Participant characteristics*

Characteristic Ginseng (n = 171) Placebo (n = 170) P

Age, y, mean (SD) 55.3 (12.7) 55.9 (11.8) .79
Sex, female, No. (%) 138 (81) 128 (75) .23
Race, No. (%) .35
  White 155 (91) 157 (92)
  Black or African American 10 (6) 8 (5)
  Native Hawaiian/Pacific Islander 2 (1) 0 (0)
  Asian 1 (1) 3 (2)
  American Indian or Alaska Native 1 (1) 2 (1)
Ethnicity, not Hispanic or Latino, No. (%) 164 (96) 166 (98) .72
Menopausal status, No. (%) .76
  Pre 37 (22) 31 (18)
  Post/natural-surgical 95 (56) 90 (53)
  Not applicable (Male) 33 (19) 42 (25)
Time since current cancer diagnosis, No. (%) .84
  <180 days 63 (37) 64 (38)
  180–360 days 47 (28) 42 (25)
  >360 days 61 (36) 64 (38)
  >1 primary cancer 40 (23) 36 (21) .62
Type of cancer, No. (%) .54
  Breast 110 (64) 96 (57)
  Colon 20 (12) 17 (10)
  Prostate 6 (4) 8 (5)
  Hematologic 8 (5) 9 (5)
  Gynecologic 5 (3) 7 (4)
  Combination/unknown/other 22 (13) 33 (19)
Currently receiving treatment, No. (%) 83 (49) 83 (49) .96
Current endocrine therapy, No. (%) .46
  Tamoxifen 23 (14) 22 (13)
  Aromatase inhibitor 27 (16) 33 (19)
  Antiandrogen 2 (1) 5 (3)
  Other 7 (4) 3 (2)
  None 112 (66) 107 (63)
Sleep aids, No. (%) .07
  Yes 43 (25) 29 (17)
If taking sleep aids, how frequent?, No. (%) .27
  Daily 18 (42) 16 (55)
  Intermittent 25 (58) 13 (45)
Exercising regularly, no, No. (%) 98 (58) 98 (59) .85
Baseline MFSI-SF General, mean (SD) 39.0 (23.1) 41.2 (23.5) .44
Baseline MFSI-SF Physical, mean (SD) 76.3 (19.1) 76.4 (19.7) .86
Baseline MFSI-SF Mental, mean (SD) 74.0 (18.1) 73.7 (19.4) .96
Baseline MFSI-SF Emotional, mean (SD) 78.4 (18.3) 76.9 (19.8) .56
Baseline MFSI-SF Vigor, mean (SD) 38.3 (17.4) 38.6 (18.4) .88
Baseline MFSI-SF total score, mean (SD) 61.2 (12.4) 61.1 (15.4) .86

*	 Percentages may not equal 100% due to rounding or missing data. MFSI-SF = Multidimensional Fatigue Symptom Inventory–Short Form; SD = standard deviation.
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currently receiving radiation and/or chemotherapy had statistically 
significantly better general fatigue scores at both 4 and 8 weeks 
in the ginseng arm vs the placebo arm. Better results in those 
receiving cancer treatment may indicate that ginseng may be a 
better preventive agent than treatment intervention, despite the 
fact that all patients had to have a certain level of fatigue to enter 
the trial. This is based on the fact that although it would be expected 
for fatigue to increase throughout cancer treatment, fatigue scores 
actually decreased (improved) during treatment. However, this 
issue requires further study. These data also provide further support 
that vigor and fatigue are conceptually and experientially different 
constructs, as the vigor subscales in the MFSI-SF and POMS were 
not significantly improved, whereas the fatigue-inertia subscale in 
the POMS and general physical fatigue subscales in the MFSI-SI 
were positively impacted.

Strengths of this study include that it was a randomized, double-
blind trial involving 40 different clinical sites, most of which are 

community cancer centers. In addition, based on the correlation 
coefficients between fatigue, sleep, and pain, enrollment effectively 
targeted fatigue and not fatigue secondary to sleep disturbance or 
pain. An important limitation of this study is that it evaluated the 
use of ginseng only out to 8 weeks. Long-term or continued effi-
cacy is not known.

It is curious that two of the fatigue measures were sensitive to 
changes over the course of the study from the intervention (POMS 
fatigue-inertia and MFSI general subscale), whereas the BFI was 
not. We cannot know, with certainty, why this was. The BFI, how-
ever, does use a 0 to 10 scale with descriptive anchors at the begin-
ning and end, whereas the POMS and MFSI use a response scale 
that is shorter and delineated with descriptors throughout. It may 
be that patients were not able to distinguish between such closely 
spaced numbers without descriptors.

The mechanism by which American ginseng may be able to mod-
erate fatigue is evidenced by preclinical data. Several investigators 

Figure 2.  Multidimensional Fatigue Symptom Inventory–Short Form general fatigue subscale change from baseline at 4 and 8 weeks. Differences 
between arms at 4 and 8 weeks were carried out with a two-sample, two-sided t test. All statistical tests were two-sided.

Figure 3.  Eight-week response to ginseng vs placebo (percentage of participants) per Multidimensional Fatigue Symptom Inventory–Short Form 
general subscale determined by χ2 test. All statistical tests were two-sided.
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Figure 4.  Percentage change from baseline for general subscale of Multidimensional Fatigue Symptom Inventory–Short Form at 4 and 8 weeks by 
current vs postcancer treatment determined by χ2 test. All statistical tests were two-sided. The 4 week data were analyzed with a Wilcoxon signed 
rank test, and the 8 week data were analyzed with equal variance t-tests.

Table 2.  Secondary endpoints change from baseline*

Variable  
(range: 0–100, higher is better) Data Point Ginseng (SD) Placebo (SD) P

MFSI-SF Physical 4 weeks† 1.6 (15.9) −0.4 (14.7) .39
8 weeks‡ 3.0 (17.9) −1.7 (18.2) .004

MFSI-SF Mental 4 weeks† 2.0 (15.2) 0.6 (16.1) .41
8 weeks‡ 2.8 (16.5) 3.4 (15.2) .80

MFSI-SF Emotional 4 weeks† 0.5 (16.1) 0.5 (16.7) .99
8 weeks‡ 3.0 (17.4) 2.3 (17.4) .68

MFSI-SF Vigor 4 weeks† 1.8 (19.0) 0.4 (15.5) .70
8 weeks‡ 4.6 (20.5) 2.5 (17.6) .71

MFSI-SF total score 4 weeks† 4.1 (13.4) 2.1 (12.9) .21
8 weeks‡ 6.7 (14.0) 3.7 (14.6) .02

POMS
  Fatigue inertia 4 weeks§ 14.5 (25) 7.7 (23.6) .08

8 weeks|| 18.6 (24.8) 10.2 (26.1) .008
  Vigor activity 4 weeks§ 5 (18.7) 3.9 (17.3) .79

8 weeks|| 8.2 (19.8) 6.4 (19.8) .47

*	 MFSI = Multidimensional Fatigue Symptom Inventory–Short Form; POMS = Profile of Mood States; SD = standard deviation.

†	 n = 147 in the ginseng arm and n = 152 in the placebo arm at 4 weeks.

‡	 n = 138 in the ginseng arm and n = 132 in the placebo arm at 8 weeks.

§	 n = 139 in the ginseng arm and n = 142 in the placebo arm at 4 weeks.

||	 n = 132 in the ginseng arm and n = 128 in the placebo arm at 8 weeks.

have established a consistent link between CRF and inflammation 
and have provided data to support dysregulation of the hypotha-
lamic pituitary adrenal axis (42–46). These data suggest that chronic 
fatigue in cancer is associated with an inability for the hypothalamic 
pituitary adrenal axis to regulate inflammatory processes and that 
concentrations of inflammatory cytokines remain elevated instead 
of reachieving homeostasis (42–46). Preclinical data evaluating the 
biologic activity of ginseng have demonstrated the ability of ginseng 
to downregulate inflammatory pathways (47), decrease inflamma-
tion (26–28), and modulate cortisol and the impact of chronic stress 
on the hypothalamic pituitary adrenal axis (27).

Based on the provider- and patient-reported toxicity data in this 
trial, there were no discernible side effects from ginseng. In addition, 

there are other data to corroborate ginseng’s safety. The first is a recent 
report investigating herbs for possible inhibition of the cytochrome 
P450 system. American ginseng (P. quinquefolius) was one of a few 
herbs found to be noninhibitory (48). Second, there have been con-
tradictory reports of ginseng’s ability to proliferate breast cancer 
cells as well as the thought that it might be estrogenic. Preclinical 
research sheds insight into this contradiction. Characteristics and 
properties of ginsenosides depend on the processing; certain extrac-
tion methods can result in estrogenic properties. Specifically, ginseng 
derived from methanol extraction, as opposed to water extraction, 
does exhibit estrogenic properties and has been found to proliferate 
cancer cells in breast cell lines in vitro (49–51). Ginseng products not 
derived from methanol extraction methods, but instead from water 
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extraction or pure ground root, do not have estrogenic properties 
(51). In fact, preclinical data have demonstrated breast cancer cell 
inhibition by water-extracted American ginseng in both estrogen-
sensitive and -insensitive cell lines (50).

Does ginseng interfere with the activity of chemotherapeutic 
agents? There are preclinical data demonstrating that American 
ginseng does not interfere with tamoxifen, doxorubicin, cyclophos-
phamide, paclitaxel, 5-fluorouracil, and methotrexate; rather gin-
seng was synergistic with these agents against MCF-7 breast cancer 
cell lines, inhibiting growth (47,51,52). It must be noted, however, 
that this is not definitive proof because there have not been studies 
done in humans to answer this question.

Because ginseng is not a regulated drug by the Food and Drug 
Administration and is a plant that is subject to all of the variables 
relevant for any agricultural crop, the potency of important 
ginsenosides is variable (24), and standardization regarding 
manufacturing processes and quality are not well established or 
proactively enforced. The pilot ginseng trial was fortunate enough to 
get a crop that contained 5% ginsensosides (33), where our phase III 
trial only had 3% ginsenoside content. Despite some increase in dose 
to compensate, it is possible that the effect of ginseng on fatigue may 
have been more profound had our dose and/or potency been higher.

In summary, although this study provides support for the use of 
American ginseng to ameliorate CRF, more research is necessary to 
understand its role and how to maximize its positive effects. It would, 
however, be reasonable for a cancer survivor to try American ginseng 
for fatigue, taking into consideration that there are no other phar-
macologic agents known to be effective. Attention should be paid to 
the type of ginseng purchased, as mentioned above. In addition, it 
will be important to further explore the biologic activity of American 
ginseng with respect to CRF and to work toward a safe, standardized, 
potent product that is accessible to all who wish to try it.
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