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a b s t r a c t 

Background: Ninjin’yoeito , a traditional Japanese herbal medicine, is used to prevent fatigue, loss of ap- 

petite, and coldness of limbs. Fatigue is an especially common issue during chemotherapy and can affect 

quality of life and the ability to complete scheduled treatment. 

Objectives: This prospective exploratory trial evaluates the efficacy of ninjin’yoeito for fatigue in patients 

undergoing nab-paclitaxel plus gemcitabine therapy for unresectable pancreatic cancer. The primary end 

point was evaluation of fatigue according to Functional Assessment of Chronic Illness Therapy-Fatigue 

score during 2 courses of nab-paclitaxel plus gemcitabine therapy. Secondary end points included eval- 

uation of dose intensity, appetite loss using numerical rating scale, and peripheral neuropathy using a 

patient neurotoxicity questionnaire. 

Methods: We compared data from this interventional trial with a prior observational trial without admin- 

istration of ninjin’yoeito with identical definition of end points (UMIN0 0 0 021758). Thirty patients were 

required by the study. 

Results: Threshold mean of Functional Assessment of Chronic Illness Therapy-Fatigue score across 8 

weeks during chemotherapy was under 5.3 ( P = 0.002). Secondary end points did not reveal any specific 

patterns in appetite loss or degree of pain. No significant changes in patient neurotoxicity questionnaire 

concerning sensory/motor disorders were observed, but the mean (SD) incidence of patients with sensory 

disturbance was higher between the fifth and eighth weeks (8.8 [1.26]) than during the first and fourth 

weeks (4.8 [0.96]) ( P = 0.003). Clinically significant adverse reactions of ninjin’yoeito were not observed. 

Conclusions: Ninjin’yoeito may be useful for improving the symptoms of fatigue caused by nab-paclitaxel 

plus gemcitabine in patients with unresectable pancreatic cancer. UMIN Clinical Trials Registry identifier: 

UMIN0 0 0 025606. ( Curr Ther Res Clin Exp . 2020; 81:XXX–XXX) 

© 2020 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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Pancreatic cancer has an extremely poor prognosis. By 2030 

t is expected to surpass breast, prostate, and colorectal can- 

ers to become the second most common cause of cancer-related 

eath. 1 Although approximately 20% of patients have borderline 
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esectable or resectable pancreatic cancer at diagnosis, cure is ex- 

eedingly rare, even after curative-intent surgery; the 10-year over- 

ll survival is only 4%. 2 Most patients with advanced pancreatic 

arcinoma report fatigue. Frequent use of multiple chemo-agent 

egimen correlates with higher levels of reported fatigue. 3–5 Inca- 

acitating fatigue often leads to poor quality of life (QOL) in pa- 

ients with pancreatic cancer and it can shorten the duration of 

reatment because of poor tolerance to standard therapy. To im- 

rove the QOL and sustainability of patients who receive these 

hemotherapies, supporting therapy based on evidence is urgently 

eeded. Nab-paclitaxel plus gemcitabine is a first-line therapy and 
under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 

https://doi.org/10.1016/j.curtheres.2020.100605
http://www.ScienceDirect.com
http://www.elsevier.com/locate/curtheres
http://crossmark.crossref.org/dialog/?doi=10.1016/j.curtheres.2020.100605&domain=pdf
http://creativecommons.org/licenses/by/4.0/
mailto:yamaue-h@wakayama-med.ac.jp
https://doi.org/10.1016/j.curtheres.2020.100605
http://creativecommons.org/licenses/by/4.0/


K.-i. Okada, M. Kawai, S. Hirono et al. Current Therapeutic Research 93 (2020) 100605 

a

i

i

r

i

n

n

d

t

e

t

v

a

f

u

T

m

r

g

6

3

f

n

b

o

s

v

w

A

n

t

h

s

F

p

U

P

P

s

2

w

s

i

t

t

e

a

r

t

d

N

E

p

s

H

i

p

P

m

a

(

i

s

t

c

R

P

e

a

p

o

d

s

s

o

E

T

a

a

m

g  

b

c

T

b

b

e

A

r

o

p

o

q

w

w

a  

a

e

o

s

t

i

d

e

o

h

E

I

Inclusion criteria were: 
 promising treatment for unresectable pancreatic cancer (URPC), 

ncluding metastatic/locally advanced pancreatic cancer. 3 , 4 In an 

nternational multicenter randomized Phase III study, frequency 

ates of treatment-related adverse events grade ≥3 were reported 

n response to nab-paclitaxel plus gemcitabine therapy, including 

eutropenia (38%), leucopenia (31%), fatigue (17%), and peripheral 

europathy (17%). 3 The frequency and degree of adverse events 

uring chemotherapy affect QOL of patients with URPC and thus 

he sustainability of therapy. Fatigue, for example, impairs patients’ 

nergy during chemotherapy, a challenge to the sustainability of 

herapy. 

Natural products can play a critical role in the treatment of 

arious types of cancers. 6–8 Ninjin’yoeito (NYT), for example, is 

 traditional Japanese herbal medicine and is used to prevent 

atigue, loss of appetite, and coldness of limbs, among other 

ses. 9 , 10 NYT extract granules ( Ninjin’yoeito TJ-108; Tsumura & Co, 

okyo, Japan) are manufactured as dried extract of the following 

ixed crude drugs: 12.9% rehmannia root, 12.9% Japanese angelica 

oot, 12.9% Atractylodes rhizome, 12.9% poria sclerotium, 9.7% 

inseng, 8.1% cinnamon bark, 6.5% polygala root, 6.5% peony root, 

.5% Citrus unshiu peel, 4.8% astragalus root, 3.2% Glycyrrhiza , and 

.2% Schisandra fruit. 11 NYT includes constituents that relieve the 

atigue caused by chemotherapy. 12–15 Among patients who receive 

ab-paclitaxel plus gemcitabine therapy, QOL is often impaired 

y fatigue and peripheral neuropathy. Balancing subjective and 

bjective assessment of these symptoms is difficult in clinical 

ettings. We previously prospectively assessed the feasibility and 

alidity of patient-based scales in patients with URPC who under- 

ent nab-paclitaxel plus gemcitabine therapy 16 using Functional 

ssessment of Chronic Illness Therapy-Fatigue (FACIT-F) question- 

aire, 17 and the Patient Neurotoxicity Questionnaire (PNQ). 18 The 

hreshold mean of FACIT-F score during chemotherapy was 5.3. We 

ypothesized that administration of NYT might improve FACIT-F 

core during chemotherapy. 

The current single center, prospective exploratory trial uses 

ACIT-F scores to evaluate the usefulness of NYT for fatigue in 

atients undergoing nab-paclitaxel plus gemcitabine therapy for 

RPC. 

atients and methods 

rotocol digest 

This study was approved by the Wakayama Medical Univer- 

ity Hospital Institutional Review Board (No. 1895). We designed 

 studies to evaluate the effect of NYT, an observational study 

ithout administration of NYT, 16 then the current interventional 

tudy, in which NYT was administered. No patients were enrolled 

n both studies. To facilitate comparison of data with this interven- 

ional trial registered on the UMIN Clinical Trials Registry (iden- 

ifier: UMIN0 0 0 025606), patients with severe comorbidities were 

xcluded, such as severe cardiac/renal failure or bowel obstruction, 

nd patients unable to intake oral medicine. End points in the cur- 

ent study are identical to those in the first observational study so 

hat fatigue can be evaluated in comparison with patients who un- 

erwent nab-paclitaxel plus gemcitabine therapy without receiving 

YT (identifier: UMIN0 0 0 021758). 

thical approval and consent to participate 

All procedures performed in studies involving human partici- 

ants were in accordance with the ethical standards of the in- 

titutional and national research committees and with the 1964 

elsinki declaration and its later amendments or comparable eth- 

cal standards. Informed consent was obtained from all individual 

articipants included in the study. 
2 
roduct quality and safety management 

The current quality standards for traditional Japanese herbal 

edicines are set based on notification from the Ministry of Health 

nd Welfare in 1980 (Pharmaceutical Trial No. 804) and 1985 

Pharmaceutical Trial No. 2120). Based on this setting, many test 

tems are inspected, such as component quantitative tests by in- 

trumental analysis. Furthermore, as an in-house standard, quality 

ests related to safety, such as to detect pesticide residues and mi- 

roorganisms, are also conducted at the Analysis and Formulation 

esearch Center at Tsumura & Co. 

rimary and secondary end points 

The primary end point of this study is assessment of fatigue 

valuation according to the FACIT-F questionnaire (version 4) and 

dditional concerns (Japanese version) during 2 courses of nab- 

aclitaxel plus gemcitabine therapy for patients with URPC. Sec- 

ndary end points include appetite loss, pain, and sensory disor- 

er evaluated by a numerical rating scale (NRS), cumulative sen- 

ory/motor neurotoxicity according to PNQ, degree of pain, and 

ensory disorder according to NRS, toxicity, and adverse effects 

f chemotherapy using Common Terminology Criteria for Adverse 

vents (CTCAE), and completion of scheduled chemotherapy. 

reatment 

One cycle of regimen comprised the following: on days 1, 8, 

nd 15 over a 4-week period, enrolled patients were administered 

 30-minute intravenous infusion of nab-paclitaxel at a dose of 125 

g/m 

2 . This was followed by a 30-minute intravenous infusion of 

emcitabine at a dose of 10 0 0 mg/m 

2 . 5 There was 1 week of rest

etween each cycle. Criteria for restart, dose reduction, and dis- 

ontinuation of chemotherapy were also as previously reported. 5 

reatment was repeated until disease progression, if toxicity levels 

ecame unacceptable, or when discontinuation was decided either 

y patient refusal or by the investigators. Where there was no dis- 

ase progression, patients continued chemotherapy. 

ssessments 

Before administration of nab-paclitaxel plus gemcitabine, en- 

olled patients completed FACIT-F (version 4) and questionnaires 

n any additional concerns, an NRS test on appetite loss, degree of 

ain, sensory disorder (cold or burning), and PNQ. The first 2 cycles 

f continuous regimen comprised an 8-week period of therapy, and 

uestionnaires and tests were completed on registration day and 

eekly thereafter on days 1, 8, 15, 22, 29, 36, 43, and 50. FACIT-F 

as assessed by degree, which was converted to numerical values 

s follows: 0 = not at all, 1 = a little bit, 2 = somewhat, 3 = quite

 bit, and 4 = very much. Total values were recorded weekly for 

ach questionnaire. Appetite loss, degree of pain, and sensory dis- 

rder were assessed by NRS converted to 0 to 10, cumulative sen- 

ory/motor neurotoxicity were assessed with PNQ converted to 0 

o 4. Toxicity and adverse effects of chemotherapy were assessed 

n accordance with CTCAE version 4.0. Complete blood counts and 

ifferential count of leukocytes, blood chemical tests, and physical 

xaminations were carried out at least every week until the end 

f the 2 cycles, then every 2 weeks thereafter. In cases of grade 4 

ematological toxicity, re-examination within 4 days was required. 

ligibility criteria 

nclusion criteria 
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Figure 1. Consolidated Standards of Reporting Trials diagram. 
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• Nab-paclitaxel plus gemcitabine therapy as a first line 

chemotherapy; 

• Eastern Cooperative Oncology Group (ECOG) performance status 

(PS) of 0 or 1; 

• Age ≥20 years; 

• Laboratory tests within 14 days of registration: white blood cell 

count ≥3500/mm 

3 and ≤12,000/mm 

3 , neutrophil count ≥1500 

/mm 

3 , hemoglobin ≥9.0 g/dL, platelet count ≥10 0,0 0 0/mm 

3 , to- 

tal bilirubin ≤2.0 mg/dL ( ≤3.0 mg/dL in biliary drainage cases), 

serum creatinine ≤1.2 mg/dL, aspartate aminotransferase, ala- 

nine aminotransferase ≤100 IU/L. Patients with URPC during 

the study period receive nab-paclitaxel plus gemcitabine ther- 

apy as a first line chemotherapy in our institute; 

• Unresectable pancreatic cancer as defined by National Compre- 

hensive Cancer Network version 2.2016 criteria 19 ; and 

• Written informed consent to inclusion in this study. 

xclusion criteria 

Exclusion criteria were: 

• Severe comorbidity, such as heart failure, renal failure, or bowel 

obstruction; 

• Pregnancy or expecting pregnancy; 

• Active cancer of other organs; 

• Intolerance of oral medications; 

• Use of Japanese herbal medicines ( kampo ) within a week before 

registration; and 

• Unsuitability due to uncontrollable psychiatric illness. 

egistration 

Eligibility report forms were sent for registration at Wakayama 

edical University Clinical Study Support Center. Information re- 

arding the necessary follow-up tests was sent from there to the 

econd Department of Surgery. 

reatment method 

NYT extract granules for ethical use (Tsumura) were adminis- 

ered orally at a dose of 3 g before meals 3 times daily (total 9 

/day) for 8 weeks from commencement of chemotherapy. 

iscontinuation of protocol treatment criteria 

If patients presented grade 3 NYT-related adverse effects (CT- 

AE version 4.0 criteria) protocol treatment was to be immediately 

iscontinued. 

ata collection 

Data were collected prospectively for all patients, including his- 

ory, physical data, laboratory data, pathologic examination, and 

atient-based scale parameters. 

ample size calculation 

We conducted an observational study to evaluate fatigue and 

alaise using FACIT-F in patients with URPC after nab-paclitaxel 

lus gemcitabine therapy. 16 Mean (SD) increase in FACIT-F at 8 

eeks after chemotherapy was 5.3 (7.2). In the current trial, we 

xpected the mean of this score to be less than half of that of the 

revious study. We set expected mean (SD) at 2.3 (7.2). The null 

ypothesis: Mean increase of FACIT-F score within 8 weeks during 

hemotherapy was 5.3, and alternative hypothesis: Mean of FACIT- 

 score within 8 weeks during chemotherapy was under 5.3, were 

ssessed using a 1-sample t test with significance level of 0.05 and 

 power of 0.80. The necessary sample size was therefore 26 pa- 

ients. Total sample size was set at 30 patients to account for de- 
iation. i

3 
tatistical analysis 

We evaluated the mean FACIT-F score over 8 weeks of 

hemotherapy using one sample t test with threshold mean of 

.3. These scores were summarized by mean and 95% CI at each 

ime point. In other secondary end points, categorical outcomes 

ere summarized using frequency and percentage and 95% CI 

as calculated using Clopper-Pearson exact method. Continuous 

utcomes were median and range. All analyses were performed 

sing the JMP Statistical Software, version 13 (SAS Institute Inc, 

ary, NC). 

esults 

atient characteristics 

Between March 2017 and August 2018, 32 patients were as- 

essed for eligibility in our hospital. Thirty of these patients were 

nrolled in the study after 2 patients declined to participate. Four 

atients (13%) later discontinued the protocol therapy due to dis- 

ase progression. All 26 patients (87%) completed the protocol 

herapy and were included in the safety analysis ( Figure 1 ). Pa- 

ient characteristics at baseline are shown in Table 1 . The median 

ge was 73 years (range = 59–79 years), 24 patients had an ECOG 

S 0, and 6 patients had an ECOG PS 1. The primary sites of the 

umors were the head (57%), body (33%), and tail (10%) of the 

ancreas. The relative dose intensities of nab-paclitaxel and gemc- 

tabine were 86.9% and 86.5%, respectively. 
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Table 1 

Characteristics of patients in a study to evaluate the effi- 

cacy of ninjin’yoeito for fatigue in patients undergoing nab- 

paclitaxel plus gemcitabine therapy for unresectable pancre- 

atic cancer. 

Characteristic Result 

Baseline 

Male/female sex 17/13 ∗

Age, y 72.5 (59-79) † 

Body height, cm 159.0 (139.9-186.0) † 

Body weight, kg 56.6 (33.6-92.2) † 

Location of pancreatic cancer ‡ 13/17 ∗

Comorbidity 

Diabetes mellitus 10 (33) §

Hypertension 18 (60) §

PS 0/1 24/6 ∗

Frequency of administration 5.2 (3-6) † 

Dose reduction 12 (40) §

Metastatic/locally advanced 23/7 ∗

UICC stage 

III 7 (23) §

IV 23 (77) §

Completion of chemotherapy 26 (87) §

PS = performance status; UICC = Union for International Can- 

cer Control. 
∗ Values are presented as n/n. 
† Values are median (range). 
‡ Body-tail/head. 
§ Values are presented as n (%). 

Figure 2. Change in Functional Assessment of Chronic Illness Therapy-Fatigue 

(FACIT-F) score. FACIT-F was evaluated by the mean of the degrees; each de- 

gree was converted to numerical values as follows: 0 = not at all, 1 = a little bit, 

2 = somewhat, 3 = quite a bit, and 4 = very much. The y -axis represents the to- 

tal number of values. Total values were recorded weekly for each questionnaire. 

Threshold mean of FACIT-F score until 8 weeks during chemotherapy was under 5.3 

( P = 0.002). 
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Figure 3. Change in numerical rating scale (NRS) score. Graphical data of appetite 

loss evaluated by NRS. There were no specific patterns. 
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tudy outcomes 

nd points 

Baseline compliance with completion of FACIT-F, NRS, and 

NQ revealed favorable data deficit in intention to treat analysis 

n = 26): 87% of all patients completed all questionnaires. Table 2 

hows patient-reported outcomes by means of FACIT-F fatigue eval- 

ation in this study. Threshold mean of FACIT-F score within 8 

eeks during chemotherapy was under 5.3 ( P = 0.002) ( Figure 2 ). 

Secondary end points did not reveal any specific patterns in ap- 

etite loss ( Figure 3 ), or in degree of pain. There was a rapid in-

rease in sensory disorder score during chemotherapy followed by 

ecrease according to evaluation of the number of patients by NRS 

not shown). These corresponded with the rest periods. No signifi- 

ant changes in PNQ concerning sensory/motor disorders were ob- 

erved, but there were more (mean [SD] patients with sensory dis- 
4 
urbance between the fifth and eighth weeks (8.8 [1.26]) compared 

ith between the first and fourth weeks (4.8 [0.96]) ( P = 0.003) 

 Table 3 ). Two patients reported burning pain, and incidences of 

old sensory disorders increased with the number of administra- 

ions. 

dverse events 

Table 4 shows the overall rate of grade 3 and 4 toxicity during 

he protocol treatment (CTCAE version 4.0 criteria). The incidence 

f fatigue identified with CTCAE grading was low (3.3%) in this 

tudy. No grade 4 adverse events were observed in 6 patients (20%) 

hat had neutropenia. One patient had serious adverse effects from 

ebrile neutropenia, otherwise no patients had sepsis, liver abscess, 

r severe diarrhea grade > 3. Patients with grade 3 or 4 neutrope- 

ia tended to have a decreasing number of neutrophils toward the 

nd of the second week of each cycle. Clinically significant adverse 

eactions of NYT such as pseudoaldosteronism, myopathy, hepatic 

ysfunction, or jaundice were not observed. 

iscussion 

Using the key words ninjinyoeito or ninjin’yoeito , we conducted 

 database search of PubMed, Cochrane Library, and Evidence Re- 

orts of kampo Treatment for articles written in English, and 

chushi, J-Stage, and Evidence Reports of kampo Treatment for 

hose written in Japanese. The search was restricted to articles 

ublished before July 18, 2020. We also performed an additional 

and search for recently published articles. To date, no prospec- 

ive studies have investigated the effect of NYT on fatigue suppres- 

ion during chemotherapy for pancreatic cancer. The present study 

uggests that NYT may be useful for improving fatigue symptoms 

n patients with URPC caused by nab-paclitaxel plus gemcitabine 

herapy. We prospectively combined subjective and objective as- 

essments of interventional therapy with a traditional Japanese 

erbal medicine, NYT , using FACIT-F questionnaire as a patient- 

eported outcome measurement. In our clinical experience, we en- 

ounter fatigue in patients who undergo chemotherapy for pan- 

reatic cancer more frequently during the first or second course 

han during the third course and after. Results of weekly assess- 

ent of fatigue by FACIT-F during the first 2 cycles of consec- 

tive chemotherapy with NYT was compared with results from 

n identically designed study without NYT. 16 The primary end 

oint of evaluation of fatigue according to FACIT-F was met in the 

resent study. We previously demonstrated increase in the mean 

aximum degree of fatigue from mean baseline values by nab- 

aclitaxel plus gemcitabine therapy across all categories of the 

uestionnaire. 16 In the present study, the threshold mean of FACIT- 

 score within 8 weeks of chemotherapy was significantly lower 

han that of the previous study. 
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Table 2 

Assessment of effectiveness on version 4 of the Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F). 

There were 4 missing cases. 

FACIT-F ∗ Average increase † (95% CI) P value against threshold (5.3) 

0 wk 8 wk 

Present study 12.6 14.5 1.0 0.002 

(9.3 to 16.0) (10.3 to 18.7) (–2.5 to 4.6) 

Previous study 15.2 20.9 5.3 

(10.4 to 20.0) (14.1 to 27.7) (–0.1 to 10.7) 

The threshold mean of FACIT-F score during chemotherapy was 5.3 in the previous study. In the present study, it was 

decreased significantly. 
∗ Values are presented as mean value (95% CI). 
† Values are presented as average increase (95% CI). 

Table 3 

Incidence of sensory disorder in patients with unresectable pancreatic cancer (n = 30). 

Disorder ∗ Week 

0 1 2 3 4 5 6 7 8 

No change 21 23 23 19 19 19 16 13 17 

Cold sensory disturbance 0 3 2 5 4 6 8 8 8 

Burning pain 0 1 2 1 1 1 1 1 2 

Deficit 9 3 3 5 6 4 5 8 3 

Cases sensory disturbance 0 4 4 6 5 7 9 9 10 

Incidence of sensory disturbance (%) † 0 15 15 24 21 27 36 41 37 

∗ Values are presented as number of cases. 
† The mean (SD) incidence of patients with sensory disturbance was elevated in fifth to eighth week (8.8 [1.26]) 

compared with the first to fourth week (4.8 [0.96]) ( P = 0.003). 

Table 4 

Toxicity following treatment with neoadjuvant nab-paclitaxel plus gemcitabine ther- 

apy in patients with unresectable pancreatic cancer (n = 30). 

Treatment toxicity ∗ All grades Grade 3 Grade 4 

Leukopenia 6 (20) 5 (16.7) 0 

Anemia 3 (10) 0 0 

Thrombocytopenia 10 (33.3) 3 (10) 0 

Neutropenia 17 (56.7) 11 (36.7) 6 (20) 

Liver dysfunction 1 (3.3) 0 0 

Appetite loss 2 (6.7) 0 0 

Nausea 1 (3.3) 0 0 

Urticaria 5 (16.7) 0 0 

Diarrhea 2 (6.7) 0 0 

Fatigue 1 (3.3) 0 0 

Hyponatremia 1 (3.3) 1 (3.3) 0 

Febrile neutropenia 1 (3.3) 0 1 (3.3) 

Cholangitis 1 (3.3) 0 0 

Interstitial pneumonia 0 0 0 

Peripheral sensory neuropathy 1 (3.3) 0 0 

∗ Safety was evaluated in accordance with the Common Terminology Criteria for 

Adverse Events version 4.0. Values are presented as number of events (%). 
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The most common adverse events associated with chemother- 

py agents against pancreatic cancer include hematologic events 

nd gastrointestinal disorders. General disorders, such as fatigue, 

an also be significant adverse events that impair patients’ ability 

o continue during chemotherapy and prevent maintenance of dose 

ntensity of chemotherapy. Recent studies have reported favorable 

urvival outcomes by stronger chemotherapy not only for patients 

ith URPC, but also those with borderline resectable pancreatic 

ancer. 2 Avoiding dose reduction or discontinuation of treatment 

ue to fatigue is therefore important for extending patient survival, 

or improving QOL, and for neoadjuvant chemotherapeutic effect. 

n multiagent regimens for pancreatic cancer, overlooking the inci- 

ence of fatigue of patients with URPC is somewhat inevitable. 3 , 4 

ruz et al 20 investigated potential biomarkers of fatigue, conclud- 

ng that fatigue induced by chemotherapy in patients with breast 

ancer is associated with changes in interleukin 1-ra plasma lev- 

ls and in transforming expression of growth factor- β lymphocyte. 

owever, there are no effective means of treating these general 
5 
ubjective symptoms except for dose reduction or treatment dis- 

ontinuation. Ito et al 12 reported that NYT may also be useful for 

mproving the symptoms of subjective fatigue caused by lenalido- 

ide in patients with multiple myeloma. 

A possible mechanism of action of NYT in relieving the fatigue 

aused by chemotherapy could be an effect of 1 of the constituent 

arts , Schisandra fruit (Schisandra chinensis) . Schisandra fruit has 

een reported to improve endurance and energy metabolism in 

xercised rats, and has the potential to upregulate peroxisome 

roliferator-activated receptor-gamma coactivator-1 α in skeletal 

uscle, which is a key regulator of energy metabolism. 13 A 

etabolic mechanism of a polysaccharide from Schisandra to re- 

ieve chronic fatigue syndrome has been reported. 14 Alternatively, 

-cubebenoate may act as an antifatigue constituent of Schisandra 

hrough anti-inflammation, and could be of therapeutic use as a 

reatment for inflammatory diseases such as cancer. 15 

Further studies are needed to clarify the detailed mechanisms 

ehind the antifatigue properties of NYT. Increased treatment du- 

ation and sustainability of stronger chemotherapy regimen with 

YT may have the potential to lead to favorable survival outcomes. 

This study has several limitations. First, neither the people who 

valuated the patients and gathered data for the subjective scor- 

ng systems used nor the patients who provided the responses 

ere masked as to what the patients had been taking. This is a 

ajor study limitation, and it made it highly likely that evalu- 

tor and subject biases affected the responses. Similar potential 

ias may also be a consideration in the assessment of adverse 

ffects. A randomized, double-blind placebo-controlled Phase III 

rial is therefore needed to validate the evidence of the present 

tudy. Other limitations of this study include the small sample 

ize, a single institution-based study, the short observation pe- 

iod, lack of evidence about the subjective QOL improvement in 

hemotherapy on prognostic survival, lack of subjective data from 

atients who discontinued the protocol therapy, unknown suitabil- 

ty of timing of intervention, lack of objective discrimination be- 

ween chemotherapy-related fatigue and cancer-related fatigue by 

n experienced psychiatrist, and the grading setting of assessment 

ools. 
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onclusions 

NYT may be useful for improving the symptoms of subjective 

atigue caused by nab-paclitaxel plus gemcitabine in patients with 

RPC. The low incidence of fatigue may affect the sustainability of 

herapy. Additional research in a double-blinded randomized con- 

rolled study examining the effects of NYT on fatigue is warranted. 
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